ARDIOLQO
Antithrombotic Therapies

Anticoagulants: for
treatment of venous
clots or risk of such
as factor V Leiden
disorder, other

Vitamin K antagonists

Warfarin (Coumadin)

-Impairs hepatic synthesis of thrombin, 7, 9, and 10

-Interferes with both clotting and anticoagulation = need to use another med for first 5 days of therapy
-Must consume consistent vit K

-Pregnancy X

-Monitor with INR and PT twice weekly until stable, then every 4-6 weeks

clotting disorders, Jantoven -Rarely used, usually only if there is a warfarin allergy
post PE, post DVT Marvan
Waran
Anisindione (Miradon)
Heparin -IV or injection
-Short half-life of 1 hour
-Monitored with aPTT, platelets for HIT
-Protamine antidote
LMWH Ardeparin (Normiflo) -Inhibit factors 10a and thrombin
Dalteparin (Fragmin) -Injections can be done at home
Danaparoid (Orgarin) -Useful as bridge therapy from warfarin prior to surgery
Enoxaparin (Lovenox) -Monitor aPTT and watch platelets initially for HIT, then no monitoring needed once goal is reached?
Tinzaparin (Innohep) -Safe in pregnancy
Heparinoids Fondaparinux (Arixtra) -Direct 10a inhibitor
Rivaroxaban (Xarelto) -Only anticoagulant that does not affect thrombin
Direct thrombin Dabigatran (Pradaxa) -Monitor aPTT
inhibitors Lepirudin (Refludan)
Bivalirudin (Angiomax)
Antiplatelets: used COX inhibitors Aspirin -Blocks thromboxane A-2 = only 1 platelet pathway blocked = weak antiplatelet
for arterial clots or -Only NSAID where antiplatelet activity lasts for days rather than hours
risk of such as ADP receptor inhibitors | Ticlopidine (Ticlid) -No monitoring needed
stroke, TIA, -May ease migraines
atherosclerosis, Clopidogrel (Plavix) -Needs monitoring during initiation due to risk of blood count abnormalities
CAD, M, angina, Ticagrelor (Brilinta)
PVD, post PCL, post Prasugrel (Effient)
CABG, a-fib PPD inhibitors Cilostazol (Pletal) -Contraindicated in CHF
-May be useful in PVD as it widens leg arteries
-Pregnancy X
Glycoprotein ITB/ITIA Abciximab (ReoPro) -IV only
inhibitors Eptifibatide (Integrilin)
Tirofiban (Aggrastat)
Defibrotide

Adenosine reuptake
inhibitors

Dipyridamole (Persantine)

-Strong treatments for prevention of recurrent stroke




-A group of diseases of the myocardium associated with mechanical or electrical dysfunction that usually exhibit ventricular hypertrophy or dilation
-Current major society definitions of cardiomyopathies exclude heart disease secondary to CV disorders such as HTN, CAD, or valvular disease
-Etiologies may be genetic, inflammatory, metabolic, toxic, or idiopathic

Type Info Signs & Symptoms Workup Management Prognosis
Dilated Cardiomyopathy: -Common etiologies: viral, -CHF -Treat CHF symptoms
dilation and impaired contraction | genetic, alcoholism -Arrhythmias -ICDs
of one or both ventricles -Systolic dysfunction -Sudden death -Eval for transplant
-Exercise intolerance
-Fatigue or weakness
-Dyspnea
Hypertrophic Cardiomyopathy: | -Caused by genetic mutations -Varied presentation, may be asymptomatic -Differential: athlete’s -B-blockers to reduce O2 | -Annual
disorganized hypertrophy of left | -Diastolic dysfunction -CHF heart (physiologic LVH), demand mortality of 1%
ventricle and occasionally right -Usually asymptomatic until -DOE: the most common sx HTN, aortic stenosis -CCB to reduce -May progress
ventricle childhood or adolescence -Orthopnea and PND -Valsalva will increase contractility and improve | to dilated

-Athletes with underlying -Exertional chest pain HCM murmur and diastolic relaxation cardiomyopathy

HOCM at greater risk for lethal | -Atypical chest pain decrease aortic stenosis -Pacer or AICD

arrhythmia during exertion -Syncope and presyncope murmur -Surgical myectomy,

-May have abnormal SAM -Palpitations -EKG: prominent Q mitral valve surgery, or

movement of mitral valve -Postural hypotension waves, P wave ethanol ablation to
-Fatigue abnormalities, LAD destroy thickened
-Edema -Echo septum
-Arrhythmias -Holter monitor
-Harsh crescendo systolic murmur + mitral -Exercise stress test
regurg -Screen relatives
-S4
-Displaced apical impulse or thrill
-Sudden death
-Stroke

Restrictive Cardiomyopathy:

diastolic dysfunction = normal

contractility but rigid and stiff
ventricular walls

-Etiologies: scleroderma,
amyloidosis, genetic, HOCM,
DM, chemo, HIV
-Uncommon in US

-R CHF as pulmonary pressures must increase to
deliver blood

-Differential: constrictive
pericarditis

Arrhythmogenic Right
Ventricular
Cardiomyopathy/Dysplasia: RV
wall replaced with fibrous tissue

-Genetic cause

-Ventricular arrhythmias

Unclassified Cardiomyopathies

-Includes stress-induced
cardiomyopathy and left
ventricular noncompaction




Atrioventricular Block

Type

Signs & Symptoms/Info/Workup

Management

EKG

First degree

-Asymptomatic

-EKG showing lengthened PR interval
-Determine site of block using EKG
findings, atropine, exercise, or vagal
maneuvers

-Treat reversible
causes such as
ischemia, increased
vagal tone, or meds
-Pacemaker usually not
recommended

syncope, v-tach, v-fib, worsening HF, or
angina

-P waves don’t correlate to QRS
-Escape rhythm takes over for QRS
(junctional or ventricular)

Second Wenckebach -Typically asymptomatic -Treat reversible
degree (Mobitz type I) | -EKG shows progressive PR causes such as
prolongation for several beats prior to ischemia, increased
nonconducted P wave vagal tone, or meds
-Beats classically occur in ratios of 3:2, -Pacemaker if there is
4:3,or5:4 symptomatic
-Can be a result of inferior MI bradycardia
Mobitz type II -May be asymptomatic or have signs of -Treat reversible
hypoperfusion or HF causes such as
-PR interval remains unchanged prior to ischemia, increased
a nonconducted P wave vagal tone, or meds
-Most patients will
require a pacemaker
Third degree -May have dizziness, presyncope,




Bundle Branch Block

-Occurs when block in left or right BB delays depolarization
to a ventricle

-Variation is “intermittent Mobitz” where there is a RBBB or
LBBB plus intermittent BBB of opposite side = can progress
to 3° AV block

Causes

-Structural heart disease: cor pulmonale, pulmonary
embolism, MI or ischemia (both branches receives blood
supply from LAD), myocarditis, HTN, congenital heart
disease

-latrogenic: R heart cath, ethanol ablation

EKG
-Joined QRS’s or “rabbit ears”

-May have accompanying ST or T wave change due to altered sequence of

repolarization
-RBBB will be prominent on R heart leads (V1 and V2)
-LBBB will be prominent on L heart leads (V5 and V6)

Differential
-Any BBB: ventricular rhythm or ventricular pacing
-RBBB: Brugada syndrome

BBB and acute MI

-LBBB interferes with dx of ventricular hypertrophy, myocardial
ischemia, and acute MI because of associated Q waves (early
ventricular depolarization is affected) as well as ST changes
(ventricular repolarization is affected)

-RBBB usually does not interfere with dx of Q wave MI (early
ventricular depolarization is not affected) but can inflict ST
segment changes
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Electrocardiogram showing characteristic changes in the precordial
leads in common RBBB. The asynchronous activation of the two
ventricles increases the QRS duration (0.13 sec). The terminal forces
are rightward and anterior due the delayed activation of the right
ventricle, resulting in an rsR' pattern in the anterior-posterior lead
V1 and a wide negative S wave in the left-right lead V6 (and, not
shown, in lead I).

Workup

-RBBB: if asymptomatic and no other evidence of cardiac
disease, no further w/u indicated

-LBBB needs further w/u for cardiac cause

Management
-Permanent pacemaker insertion for symptomatic BBB or
progression to AV block

Prognosis
-LBBB in older individuals associated with increased mortality

Sick Sinus Syndrome

-A combination of unhealthy SA that stops pacing Signs & Symptoms Management

intermittently + unresponsive supraventricular foci -Lightheadedness -May eventually need pacemaker
-Seen in the elderly with heart disease and in kids with ~ -Presyncope or syncope

congenital and acquired heart disease after corrective -DOE Workup

cardiac surgery
-Palpi

Causes

-SA node tissue becomes replaced with fibrous tissue

-Compromised blood supply to SA node

(atherosclerosis, inflammation, emboli)

-Lyme disease

-Drugs causing depressed SA node function: B-blocker,

clonidine, methyldopa, digitalis, Li, amiodarone

-Worsening angina

-Appears as sinus bradycardia
-May also see intermittent SVT -
bradycardia-tachycardia syndrome

tations




Torsades de pointes is a Signs & symptoms Management EKG
polymorphic form of VT -Can remain alert and stable with ~ -Torsades: remove offending med, use

short runs anti-arrhythmics
Ventricular flutter is a rapid (240-  -Prolonged runs = hypotension, -Treat if > 30 s with antiarrhythmics
280) unstable form of VT that can myocardial ischemia, syncope, (amiodarone, lidocaine, procainamide)
deteriorate to VF chest pain, dyspnea -Cardioversion if pt remains unstable

-Sudden cardiac death
Causes

-Electrolyte imbalances
-Acid/base abnormalities
-Hypoxemia

-MI

-Drugs

Causes Signs & Symptoms Management
-Underlying ischemia or ~ -Can remain alert and stable with short -Treat underlying cause
LV dysfunction runs -Electric defibrillation

-Prolonged runs > hypotension,
myocardial ischemia, syncope, chest
pain, dyspnea

-Sudden cardiac death

- AtrialFibrillatin T
-Associations: valvular disease,  Acute management Subsequent management Stroke risk Recommended
dilated cardiomyopathy, ASD, -Hemodynamically stable - rate and -Cardioversion w/ antiarrhythmic maintenance vs. rate control w/ score therapy
HTN, CAD, thyrotoxicosis, rhythm control, discuss cardioversion long-term anticoagulation T High Warfarin
alcohol excess, pericarditis, (with warfarin for several weeks before ~ -Rate control with B-blockers, CCB, and/or digoxin Previous stroke or TIA 2 2-6 {INR 2-3)
chest trauma, OSA, pulmonary  and after if this has been going on > 48  -Assess risk using CHADS2 AgezTaeals 1 Moderate  Warfarin or
disease, stimulants hours) -Anticoagulation with warfarin to an INR of 2-3 to prevent stroke Hypertension 1 1 aspirin
-2/3 of pts will spontaneously -Hemodynamically unstable (HR > 150  (unless low risk) Diabetes méllious ) Aspirin
convert within 24 hours of 1% or symptomatic) - ER for -New drug dabigatran does not require INR monitoring L i Ianw 100-300 mg
episode cardioversion daily




Atrial Flutter

-Single irritable atrial focus fires rapidly with every 2-3 flutters
reaching AV node that is not refractory = QRS production

Causes

-Mitral valve disease

-Post cardiac surgery

-Pericardial disease

-Prior heart surgery

-Acute or chronic pulmonary disease

Signs & symptoms

EKG
-Sawtooth flutter pattern
-Atrial rate ~300

‘Workup
-Can use vagal maneuvers to inhibit AV node and get
clearer picture of flutters

Management

-Pharmacologic rate control (diltiazem or verapamil):
more difficult than in afib

-Cardioversion in pts in whom pharmacologic rate
control is ineffective or poorly tolerated or who have
hemodynamic instability

-Consider radiofrequency ablation s/p cardioversion

-Palpitations to prevent recurrence
-Fatigue -Pts with persistent atrial flutter should be considered
-Lightheadedness for anticoagulation in the same manner as afib
-Mild SOB
Supraventricular Tachycardia (SVT)
Paroxysmal Differential Signs & symptoms Management
SVT = AV -Atrial tachycardia: will see spiked P’ waves -Pounding heart -Vagal maneuvers to inhibit AV node
node reentrant -Multifocal atrial tachycardia -SOB -Chemical cardioversion with adenosine (short AV node block)
tachycardia=  -Afib or aflutter with rapid ventricular response -Chest pain -Prevention or rate control with diltiazem, verapamil, or metoprolol (or
SVT with -Sinus node reentrant tachycardia -Dizziness sotalol or amiodarone if AV node is not involved)

abrupt onset
and termination

-AV node reentrant tachycardia
-AV reentrant tachycardia

-Loss of consciousness  -Synchronized cardioversion

-Radiofrequency ablation for recurrent SVT

-AV junctional tachycardia (junctional ectopic tachycardia): may have wider

Causes QRS due to aberrant ventricular contraction, inverted P waves from retrograde EKG
-Reentry depolarization -Rate 150-250
-Automaticity -Nonparoxysmal junctional tachycardia -Regular rhythm

-Ventricular tachycardia: can look similar to SVT

-Sinus tachycardia: will usually be < 150 bpm while SVT is usually > 150 bpm
***Consider dx of Wolf-Parkinson-White syndrome with rapid ventricular
response of SVT (accessory Bundle of Kent pathway aids conduction)

- If you can’t distinguish atrial from junctional tachycardia (can’t find the P
waves), just call it SVT




Premature Beats

-Occurs when an irritable focus spontaneously fires Causes Management
-Some are not serious while some are warning signs -Irritable atrial or junctional focus: epi, caffeine, amphetamines,  -Treat underlying cause
cocaine, T sympathetic stimulation, digitalis toxicity, EtOH, -May need antiarrhythmics

hyperthyroidism, stretch, hypoxia

Premature atrial beat
(Premature atrial
contraction or PAC)

-P’ that is sooner than expected and may be inverted depending on origin
-Wide QRS due to aberrant contraction from semi-refractory bundle branch OR absence of QRS following P’ if
totally refractory & reset of AV node

Atrial bigeminy = when focus fires prematurely at end of each normal beat

Atrial trigeminy = when focus fires prematurely at end of every 2 normal beats

Premature junctional
beat

-Premature depolarization of ventricles may retrograde depolarize the atria = inverted P” waves
before, after, or within the QRS & reset of SA node
-Wider QRS because ventricular bundle branch may still be refractory

Junctional bigeminy = when focus fires prematurely at end of each normal beat

Junctional trigeminy = when focus fires prematurely at end of every 2 normal beats

Premature ventricular
contraction (PVC)

-Considered pathological if > 6 -Occurs early in cardiac cycle
PVCs/min (esp if they look the same) or  -Wide, deep, opposite polarity QRS
if PVCs occur in runs (geminy) -Does not affect SA node

-Early warning sign of hypoxia

-3+ successive PVCs are considered Ventricular bigeminy = when focus
ventricular tachycardia fires prematurely at end of each
-Severe hypoxia (MI) can cause normal beat

multifocal PVCs

-PVCona T wave is bad (“R on T”) Ventricular trigeminy = when
-Differential: ventricular parasystole focus fires prematurely at end of

(ectopic ventricular focus pokes through  every 2 normal beats
normal sinus rhythm
Ventricular quadrigeminy = when focus fires prematurely at end of every 3 normal beats




-Acyanotic = left-to-right
-Cyanotic = right-to-left

-All left-to-right shunts have the potential to revert to right-to-left shunts due to increasing pulmonary congestion (Eisenmenger’s syndrome)

Investigation of suspected heart defect

-Most cases are diagnosed prenatally by US screening @ 16-20 weeks

-Some defects don’t emerge until several days or weeks have passed since birth due to transition of circulation = adult levels of pulmonary vascular resistance

-Neonate will usually have symptoms within 24 hours

Atrial Septal Defect

Coarctation of the Aorta

-Acyanotic

Signs & symptoms

-May be asymptomatic unless there are other defects
-R heart failure

-Pulmonary edema

-Increased pulmonary vasculature

-Midsystolic pulmonary flow or ejection murmur
accompanied by a fixed split S2

Management

-Refer to pediatric cards for echo

-Surgical repair at age 2-3 for most

-Small defects in boys don’t need closure if RV size is
normal

-Obstructive

Signs & symptoms

-Poor perfusion to LEs = diminished femoral pulses, cyanosis,
cardiogenic shock, cold extremities, claudication

-Association with Turner’s syndrome, Shone’s syndrome, and bicuspid
aortic valve

Workup

-Measure BPs on all 4 extremities = HTN in UEs with low or
unattainable BP in LEs

-Refer for echo

Management
-Reopen truncus arteriosus within 4 days of birth with prostaglandins

Patent Ductus Arteriosus

Tetralogy of Fallot

-Acyanotic

Signs & symptoms

-Harsh continuous machine murmur

-Usually asymptomatic

-May have exertional dyspnea or heart failure

Management
-Refer to
pediatric cards
for echo and for
meds to make
ductal tissue
regress or
surgical repair

-The most common cyanotic heart defect
-Pulmonary stenosis = RV hypertrophy, overriding aorta, VSD
-VSD may be right-to-left or left-to-right

Signs & symptoms

-Progressive

-May appear healthy and pink at birth

-Cyanotic “tet spells” where child turns blue, squats to

From Body

valsalva To Lungs [
-Harsh systolic ejection murmur From
-May also have right aortic arch, Down’s or DeGeorge’s ~ “n%
syndrome

Management

-Surgical correction in early infancy

Pulmonary stenosis
{thickened, narrow
pulmonary outflow tract}

@

Thickened right
ventricle wall

Complications (@ Vventricular septal defect
']g’traIE abscess From Body @ Aorta overrides
-Olroke septal defect
-CNS injury
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Ventricular Septal Defect

Transposition of the Great Vessels

-The most commonly diagnosed
congenital heart defect

-May be single or multiple

-May be associated with other lesions

Signs & symptoms

-Holosystolic murmur

-May have thrill or diastolic rumble
-Heart failure

-Down’s syndrome association

Management
-Most will get smaller and disappear
on their own

-Surgical repair indicated for intractable CHF, failure to thrive

-Cyanotic

lungs

ex utero

Signs & symptoms
-Severe cyanosis at birth

-Loud S2

Management

-Aorta and pulmonary trunk are switched so that
deoxygenated blood gets pumped through the aorta to
systemic circulation while the oxygenated blood gets
pumped through the pulmonary artery back through the

-Coexisting left-to-right shunt must also be present for life

-Requires arterial switch for long-term survival

Chronic Congestive Heart Failure

-Most often a result of ischemic heart disease
(systolic HF) = myocardial remodeling
-Other causes: bad valves, HTN (diastolic
HF), myocarditis, pericarditis, alcoholism (R
HF), substance abuse, COPD or other lung
disease (R HF)

-Usually associated with low cardiac output
but can be high

Acute/flash pulmonary edema with acute
M1, severe illness, PE, HTN, end stage
valvular disease

Beware acute HF with massive MI,
tachyarrhythmias, or endocarditis with valve
rupture: severe SOB, cool skin, diaphoresis,
AMS, pallor, cyanosis

Decompensated HF with new or worsening
$X, new murmur, pt is “cold and wet”, CHF
“decision rule” predicts 30 day mortality,
avoid B-blockers

Signs & symptoms

-R CHF - ascites, + hepatojugular reflex, weight gain, JVD,
hepatomegaly, edema, abdominal distension, mostly clear lungs with
dullness at the bases, 1 JVP with hepatojugular reflux, tricuspid regurg,
peripheral edema

-L CHF (mostly heart and lung sx) > dyspnea, cough, S3 or S4, crackles,
wheezes, dullness at bases, frothy or pink sputum, pulse alternans
(alternating strong-weak pulse), palpitations, fatigue, diaphoresis,
displaced PMI, mitral regurg, pulmonary edema, orthopnea, PND

—> But research shows there are no hard and fast physical exam
differentiations for R vs L CHF; all of these s/s can overlap!

Workup

-Referral for echo

-EKG for LVH

-Stress test

-CXR for pulmonary edema (Kerley B lines)

-Labs: BNP, CBC, CMP, fasting glucose, lipids

-Cardiovascular MRI can help distinguish ischemic heart disease from
cardiomyopathy

Other Management

-Salt restriction, daily weights

-Avoid NSAIDs, CCBs

-ATP III recommends giving aspirin to reduce prothrombotic state
-Exercise training program for stable NYHA class II to III
-Devices: AICD, intra-aortic pump, LVAD




Drugs with proven mortality benefit

-Note that there is only evidence for systolic HF for these drugs; use with diastolic CHF is not yet

substantiated
-ACEI or ARB

-Hydralazine + isosorbide dinitrate: most beneficial for black man as an add on therapy to those already on

B-blocker and ACEI that are still symptomatic
-B-blockers
-Aldosterone antagonists

Prognosis

-Diet and prescription noncompliance are a major cause of hospital readmission for CHF
-Main causes of death are arrhythmia and progressive pump failure

Acute Congestive Heart Failure

-The development of acute dyspnea associated with elevated left sided
filling pressures + pulmonary edema

Differential
-PE
-Pneumonia
-Asthma

Causes

-New onset HF (MI, valvular dz, afib and other arrhythmias, cardiotoxic
agents, RV pacing dyssynchrony)

-Exacerbation of chronic CHF (dietary indiscretion, medication
nonadherence, iatrogenic volume overload, drug effects)
-Severe HTN

-Renal failure

-Anemia

-Hypo or hyperthyroid

-Infection

-PE

-Uncontrolled DM

Signs & symptoms ‘Workup

-Tachypnea with use of accessory -ACS workup: enzymes,
muscles EKGs

-Wheezing (“cardiac asthma”) -BNP (most helpful in
-Tachycardia comparison to previous)
-HTN -CXR

-Many have new or changed murmur -ABG if respiratory distress
of S3 or S4 present

-Elevated JVD if R sided filling -BMP

pressures are T -Echo to assess cardiac fcn
-Peripheral edema with chronic CHF

-Flash pulmonary edema

Management

-Treat underlying cause

-Supplemental O2: nonrebreather if necessary
-Diuresis with IV loop diuretic

-Vasodilators

-Bipap if respiratory failure present

-Severe symptoms > IV + inotropes,
mechanical cardiac assistance, ultrafiltration
-Hold ACEI and B-blockers until
hemodynamically stable or unless acute CHF
is mild

-Maintain aldosterone antagonist therapy or
begin prior to discharge if not already on
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Hypertension

-95% of cases are essential hypertension

-Secondary cause workup: renal disease, renal
stenosis, aortic coarctation, hyperaldosteronism from
tumor or hyperplasia, Cushing’s, pheochromocytoma,
OSA

-May hear S4 from forceful atrial contraction

JNC- 7 classifications and initial treatment of HTN
-Pre-HTN is 120/80 to 139/89 > lifestyle changes
-HTN stage I is 140/90 to 159/99 > thiazide (or loop
if renal pt)

-HTN stage II is >160/>100 > thiazide + 2™ agent

Hypertensive urgency = stable or no end organ
damage, no raised ICP

-May have SOB, headache, BPs usually >220/110
-Tx is to lower BP in clinic slowly over several hours
(<160/100) with labetalol, clonidine, captopril
-Close follow-up

Hypertensive emergency = rapidly progressing end
organ damage

Monitoring HTN:

-Annual urine microalbumin
-Annual BMP

-Annual lipids

-Baseline EKG, look for LVH

Pharmacologic treatment options: single agents only lower by 10-20 mm Hg, may need a 2™ agents

Thiazides: HCTZ, chlorthalidone

-DOC for HTN but can’t use once CrCl < 30
-Ca sparing = good for osteoporosis pts
-Need to check BMP before and after starting
-Chlorthalidone has the most evidence

Loops: furosemide

K-sparing: spironolactone, eplerenone

Not very potent

ACEIs: benazepril, enalapril, lisinopril

-Cough

-Can cause renal failure = need to monitor BMP 1 week and 1 month after starting and
periodically after that, STOP if serum Cr 1 by 30%

-Ok to use in patients with no renal function left

-Pregnancy D

ARBs: irbesartan, losartan, olmesartan,
valsartan

-Same AEs as ACEIs and also pregnancy D

CCBs: dihydropyridine (nifedipine,
amlodipine) and non-dihydropyridine
(verapamil and diltiazem)

-Useful in the elderly
-FDA warning about amlodipine, verapamil, and diltiazem use with simvastatin
-Contraindicated in heart failure

Other direct vasodilators: hydralazine,
minoxidil

a-blockers -Clonidine: only for refractory HTN due to risk of falls
-Methyldopa: DOC for HTN in pregnancy
p-blockers -Questionable role in the treatment of essential HTN unless patient also has CHF or MI

-Need strict -1 blockers for asthma/COPD patients so that bronchial relaxation is not blocked
(atenolol or metoprolol)

-Propranolol and labetalol block at multiple sites

-Can mask signs of hypoglycemia

-Contraindications: heart block

classes for initial treatment of HTN with comorbid conditions

Diabetes MI
Thiazide B-blocker
B-blocker ACEI
ACEI/ARB AA
CCB

Preferred dru

CAD CHF
Thiazide Thiazide
B-blocker B-blocker

ACEI ACEI/ARB

CCB AA

Pregnancy Older patients CKD Recurrent stroke
Clonidine CCB ACEI/ARB prevention
Methyldopa Thiazide
ACEI

Malignant Hypertension (Hypertensive Emergency)

-HTN with signs of acute end-organ damage

Causes

-Longstanding uncontrolled HTN
-Self d/c of HTN meds

-Acute aortic dissection
-Post-CABG

-Acute MI

-Unstable angina

-Eclampsia

-Head trauma or burns

Signs & Symptoms
-BP ~220/140

-Retinopathy: blurred vision, retinal hemorrhages or

exudates, papilledema

-HA, confusion, n/v, seizures
-Acute CHF

-Renal: AKI, oliguria

Management

-Goal is lower DBP by 10% first hour, then 15% next 3-12 hours
(otherwise could cause ischemic stroke or MI)

-IV nitroprusside is the fastest acting

-Labetalol also a good option for most cases

-Underlying CAD -> nitroglycerin

-Switch to outpatient oral therapy with goal of lowering DBP to 85-90
over 2-3 months
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Causes Signs & Symptoms Workup

-Low stroke vol: dehydration, hemorrhage, vomiting, diarrhea, burns, 3™ spacing, pneumothorax, PE, cardiac tamponade, ~ -SBP <90 or >30 below baseline  -Echo if suspecting cardiogenic shock

myocardial ischemia or cardiomyopathy, aortic stenosis or insufficiency, mitral regurg, aortic dissection, ventricular -AMS

septum or free wall rupture -Cyanosis Management

-Abnormal HR: brady or tachy -Oliguria -Treat underlying cause

-Low systemic vascular resistance: sepsis, adrenal insufficiency, anaphylaxis, vasodilating drugs, neurogenic shock -Cool, clammy extremities -IVF

-Orthostatic/postural: antipsychotics, diuretics, ACEI, vasodilators, methyldopa, polyneuropathy, Parkinson’s -Generalized weakness -Pressors: dopamine, dobutamine

-Postprandial: a result of autonomic dysfunction -Presyncope or syncope -Intra-aortic balloon pump

Causes Signs & Symptoms Workup Management

-Acute MI -Hypotension -Echo to assess wall motion and -Supplemental O2

-End-stage CHF -AMS function -Optimize heart rate and rhythm: B-blockers, antiarrhythmics

-Tachyarrhythmia -Cyanosis -Optimize volume status: fluids vs diuretics

-Acute mitral or aortic regurg -Oliguria -Reduce afterload with vasodilator

-Aortic or mitral stenosis -Cool, clammy extremities -Improve pump function: dobutamine to 1 CO, consider device like intra-aortic

-Traumatic cardiac injury -Elevated JVD balloon pump or ventricular assist device

-Myocarditis -Peripheral edema

-Risk of developing CAD for 40 year olds in ~ Signs & Symptoms Workup Management of new disease or worsening symptoms

the US is 49% for men and 32% for women  -Angina -PE findings: S4, -Referral to cardiology

-Risk factors: age, males, FH, sedentary -SOB arterial bruits, -ER via ambulance if EKG shows new ischemic changes:

lifestyle, tobacco, HTN, DM, 1 lipids -Sudden cardiac death is the first symptom in 15% abnormal ST depression or elevation, inverted T waves or there is
funduscopic exam, hemodynamic instability

Classification Chest pain differential corneal arcus,

-Class I = no limitations or symptoms with -Atherosclerosis xanthelasma, Management of stable disease

normal activity -Vasospasm from cocaine or stimulants tendinous xanthoma,  -LDL goal <100 or <70

-Class II = slight limitations and normal -Prinzmetal’s angina: women under 50 CHF, murmurs -B-blocker (proven mortality benefit), CCB, statin,

activity results in symptoms -Coronary artery or aortic dissection -EKG clopidogrel, nitrates PRN

-Class III = marked limitation and minimal -Congenital abnormality -Refer for stress test -New drug ranolazine for refractory chest pain

activity results in symptoms -Aortic stenosis if pt has low to -PCP visits every 6 months: annual CBC to check for

-Class IV = symptoms persist with minimal ~ -HCM intermediate anemia, annual lipids, FBG

activity and rest -Coronary thrombus or embolus probability of CAD -Cardiologist every 1-2 years

-Non-cardiac: costochondritis (reproducible on palpation), -Refer for cardiac -Consider early revascularization for significant

Screening intercostal shingles, cervical or thoracic spine disease cath if pt has high narrowing of LAD, left main CAD, LVEF < 30%, or

-Consider stress test in asymptomatic pts (reproducible with specific movements of the head or neck, probability of CAD large area of myocardium at risk

with multiple risk factors causes paresthesias), PUD, GERD, cholecystitis, PE, pneumonia,

pneumothorax (dyspnea)




Acute Myocardial Infarction

Signs & symptoms
-Sudden onset chest pain,
nausea, vomiting,
diaphoresis, SOB

-Jaw, neck, scapular,
throat, or arm pain

-DOE

-Chest pain > 30 min not
responsive to NG
-Hypovolemia

-HTN or hypotension
-Tachy or bradycardia
-S3 or S4

-Signs of CHF

-Systolic murmurs
-Friction rub if day 2 or
later

-Change from stable
angina to ACS = angina at
rest, new onset angina that
markedly limits activity,

more frequent angina, long

duration angina, or angina
occurring with less
exertion than previous
-Remember that women,
the elderly, and diabetics
may have atypical

Workup

-Obtain 12 lead within 10 min of arrival
and repeat every 10 minutes if initial
EKG is not diagnostic (1* EKG is
negative 40% of the time)

-Look for early peaked T waves, ST
elevation, Q waves, J point elevation
-NSTEMI does not have EKG changes
because the infarction is in an
electrically silent area

-Presence of LBBB or pacing spikes
makes EKG difficult to interpret in the
setting of MI!

-Emergent cardiac consult for patients
with cardiogenic shock, left heart
failure, or sustained ventricular
tachyarrhythmia

-Electrolytes, coagulation studies, H/H
-Serial troponins: specific cardiac
damage marker, including damage from
defibrillation, arrhythmias, cardiac
procedures, CHF, vasospasms, PE,
myocarditis; elevation begins within 1
hour and remains 1 for 5-14 days

-CK: found in skeletal muscle
throughout the body; shows up in 1-6
hours and lasts up to 1.5 days
-CK-MB: cardiac specific CK; shows

Emergent Management (any ACS)

-Oxygen: only if sats < 90% or resp distress)
-Aspirin + NG

-Morphine for continued chest pain despite NG
-Treat HF if present with NG, furosemide
-Give B-blocker if HF is not present in order to
reduce myocardial oxygen demand

-Begin 80 mg atorvastatin for pts not already
on

-Echo to determine cardiac function

Additional STEMI Treatment

-Antiplatelet and anticoagulant therapy for all
patients (in addition to aspirin)

-Emergent stent if < 3 hours from symptom
onset

-Alternative is lytic therapy if not
contraindicated, symptoms < 12 hours, and PCI
unavailable within 90-120 minutes

-CABG rarely performed during acute MI

Additional NSTEMI Treatment

-Antiplatelet therapy for all patients (in addition
to aspirin; clopidogrel, ticagrelor, etc.)
-Anticoagulant therapy for all patients (heparin)
-Invasive intervention based on presence of
high risk factors (recurrent angina at rest,
elevated troponin, ST depression, high risk

Treatment of Cocaine-Related ACS
-Benzos every 15 minutes PRN
-DON’T give B-blockers

Post-ACS Treatment

-Continue drugs used during hospitalization: B-blocker, statin, ASA, SL
nitrates PRN (and possibly PO as well), aldosterone antagonist & ACEI
(if DM, HF, LV EF <40%, or HTN), clopidogrel if intervention was done
-Pre- or postdischarge stress test (depending on whether or not
intervention was done)

Prognosis

-33% are fatal, with most deaths caused by v-fib

-Complications: CHF, RV infarction, ventricular rupture, arrhythmias,
mural embolus, stroke, pericarditis, postinfarction angina

-For USA and NSTEMIs, can estimate 14-day risk of death, recurrent MI,
or need for urgent revascularization using TIMI score (Skyscape)

presentations up in 2 hours and declines after 24-72 stress test result, EF <40%, hemodynamic
hours instability, sustained VT, recent PCI, prior
-Coronary angiography to determine CABG, TIMI score)
location of lesion -Glycoprotein IIA/IIIB inhibitor in addition to
all other meds for a subset of select pts who
will undergo early PCI
Angina Pectoris
Differential
-AMI -Pneumonia
-Syndrome X: myocardial ischemia in the setting of normal coronary arteries; due to disease of -Pleuritis
coronary microvasculature -Bronchitis
-Prinzmetal’s angina: caused by coronary vasospasm; usually at rest; typically in younger women; | -GERD
pain relieved by nitrates; dx via angiography with injection of provocative agents -PUD
-Pericarditis -Biliary disease
-Aortic dissection -Pancreatitis
-PE -Cervical or thoracic disk disease, thoracic outlet syndrome
-Tension pneumothorax -Costochondritis
-Esophageal rupture -Anxiety or panic attack
-Shingles
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Stable Angina

Unstable Angina

Signs & symptoms

exertion

-May also have SOB
-Relieved by rest or NG
-Usually lasts 2-5 minutes
-Diffuse discomfort

Workup
-Stress test
-Coronary angiography if needed

Management

-Nitrates and B-blockers are initial DOCs
-CCB for refractory symptoms

-Exercise

-Daily aspirin

-Periodic reevaluation with EKGs

-Gradual onset chest pain due to myocardial ischemia that occurs predictably and reproducibly on

-Goal is to relieve symptoms and prevent future cardiac events

-CV risk reduction: BP control, smoking cessation, statins, weight reduction, glycemic control

-Revascularization therapy an option for select candidates

Signs & symptoms

-May be associated with SOB, nausea, diaphoresis
Management

-Stabilize

- B-blockers

-Statins

-ACEI with DM, HF, LV EF <40%, or HTN
-CV risk reduction

-Chest pain refractory to NG treatment or chest pain at rest or nocturnally

-Treat like other ACS: admission, MOANS, serial troponins, EKGs

-Antiplatelet therapy and possible reperfusion for select patients

Aortic Dissection

-Occurs when tear in the inner wall of the aorta
causes blood to flow between the wall layers -
creation of false lumen

-Acute or chronic

-Usually in ascending aorta

-Typically in men 60-70

-Debakey and Stanford classifications

Risk Factors

-Connective tissue disorders
-Bicuspid aortic valve
-Coarctation of the aorta
-HTN

Causes
-Usually a result of HTN

Signs & Symptoms

-Sudden onset of “ripping” retrosternal and back pain
-HTN

-Hypovolemia

-Syncope

-Shock

-Pulse discrepancies

-Cardiac tamponade

-May have focal neuro deficits or CVA due to poor
perfusion of the brain

Workup

-EKG may show infarct pattern or LVH

-CXR will show widened mediastinum, L sided pleural
effusion

-Bedside TEE test of choice, CT if unavailable

-Increased risk in pregnancy, connective tissue disease, bicuspid aortic valve, aortic coarctation

Management

-Achieve hypotension and
bradycardia with B-blocker
and nitroprusside

-Surgical repair for Stanford
type A

-Stanford type B admitted to
ICU for medical management:
morphine for pain control, -
blockers and nitroprusside

Prognosis

-Greater than 20% intra-op
mortality

-50% mortality within 10
years of all hospital survivors
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Aortic Aneurysm

inflammation
-Categorized based on morphology
-Usually infrarenal in location

Screening

-USPSTF recommends US screen in all men
65-75 who have ever smoked

-May also want to screen women with
cardio risk factors and anyone > 50 with a
FH

Signs & Symptoms

-Usually asymptomatic and discovered
incidentally on abdominal exam
-Abdominal or back pain

-May have signs of limb ischemia

characterization and measurement

Management

-Surgical repair indicated when > 5
cm; may be endovascular (stent) or
open graft repair; endovascular has
lower short-term
mortality/morbidity but open repairs
have better long-term outcome
-Watchful reimaging and risk
reduction if <5 cm: smoking
cessation

-Consider elective nonrepair and
cessation of surveillance imaging if
life expectancy is < 2 years

connective tissue disorder, RA, or bicuspid aortic valve
-Descending thoracic aneurysm is caused by atherosclerosis
-Arch aneurysm seen in trauma or deceleration injuries

Signs & Symptoms

-Aortic insufficiency symptoms from dilation of valve
-CHF

-Compression of SVC by enlarging aorta > SVC syndrome
-Tracheal deviation

-Cough

-Hemoptysis

-Dysphagia

-Hoarseness

-Steady, deep, severe substernal, back, or neck pain

-Occurs when blood collects between the aortic ~ Risk Factors Differential Prognosis
vessel layers, with true aneurysms involving all  -Smoking -Pseudoaneurysm: a collection of blood and -Can spontaneously rupture
3 layers (intima, media, adventitia) -HTN connective tissue located outside of the vessel -Post-op complications: MI, reduced blood
-Most commonly occurs below the kidney -Hyperlipidemia wall flow to LEs from emboli, AKI, mesenteric or
-Male spinal cord ischemia, device migration or
-Atherosclerosis endoleak with graft placement
-FH
Abdominal Aortic Aneurysm Thoracic Aortic Aneurysm
-Normally AA is 2 cm, becomes aneurysmal ~ Workup -Further classified as ascending, descending, or arch Workup
when >3 cm -Abdominal US for diagnosis -Ascending thoracic AA usually due to elastin degradation, -CXR for widened mediastinum, enlarged
-Caused by atherosclerosis and -Abdominal CT for further which can be normal aging or accelerated by HTN, aortic knob, tracheal displacement

-MRI or CTA are test of choice for
characterization and dx
-Echo

Management

-BP control, B-blockers preferred

-Re-image with CT or MRI every 6 mos
-Surgical management is risky and complicated
= rarely done, need to weigh risk of rupture
-Surgical repair indicated for thoracic AA > 6
cm, rapid expansion of aneurysm, or
symptomatic aneurysm

Prognosis
-Less likely to spontaneously rupture than
AAA

Arterial Embolism (Acute Arterial Occlusion)

Causes
-Embolism or thrombus lodges or forms
in a usually already-diseased vessel

Risk factors

-Afib

-Valvular disease
-Prosthetic device
-Ischemic disease
-Trauma
-Hypercoagulable disorder

Signs & symptoms

-5 P’s of critical limb ischemia: pain,
pallor, pulselessness, poikilothermia
(cold), paresthesias/paralysis

Workup
Viable Threatened Nonviable
Pain Mild Severa Variable
Capillary refill Intact Delayed Absent
Motor deficit None Partial Complete
Sensory deficit | None Partial Complete
Arterial Audible Inaudible Inaudible
Doppler
Venous Audible Audible Inzudible
Doppler
Treatment Urgent work- Emergency Amputation
up surgery

Management

-Heparin drip

-Thrombolytics

-Surgical emergency, requires correction
via thrombectomy or bypass within 6
hours of symptom onset or amputation
will be necessary

Prognosis

-With intervention limb loss approaches
30% and overall mortality of 20% due to
underlying cardiopulmonary disease
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-Rheumatic disease, most often affects med-large head &

neck vessels
-Usually in white patients over 50
-Often co-exists with polymyalgia rheumatica

Signs & symptoms

-Weight loss

-Night sweats

-Fever

-Jaw claudication

-Temple tenderness

-Vision loss with pale optic disc
-New headache

-Scalp tenderness

-Usually along a recent IV or PICC site (commonly the saphenous)
-May be spontaneous in pregnancy or postpartum or with varicose veins or

trauma

-Can be associated with malignancy
-20% of cases will also have DVT
-May not see significant swelling
-Linear rather than circular

Signs & Symptoms

-Palpable cord

-Calf pain

-Ipsilateral edema, warmth, tenderness,
erythema

‘Workup

-Homan’s is only + 50% of the time
-Determine probability with Well’s criteria
- <2 indicates unlikely, > 6 highly likely
-Further investigation using D-dimer

-US for at least moderate Well’s score

Management

-Immediate anticoagulation with heparin,
LMWH, or fondaparinux

-Lytics or thrombectomy for select cases

-3 months of anticoagulation for initial distal
DVT or consider IVC filter if not a good
candidate

‘Workup
-Arterial biopsy
-1 ESR or CRP

Management

-Immediate steroids while awaiting biopsy results in order to prevent blindness
-Monitor for thoracic aortic aneurysm (increased risk)

Disposition
-If any fever or chills, progressive> ER
-Stable and localized - heat, NSAIDs

Prognosis

-Inflammatory rxn subsides in 1-2
weeks

-20% mortality if septic




Peripheral Vascular Disease

-Risk factors: smoker, DM, HTN, 1 lipids, obesity

Signs & symptoms

Workup

-Ankle/brachial index: PVD if <0.9, will have intermittent claudication if <0.7, pain at risk if <0.4,
impending necrosis if <0.1

-LE disease: claudication (ppt by exercise, relieved by rest) in butt, hip, thigh, calf, or foot;

diminished peripheral pulses; femoral bruits; nighttime pain from ischemia
-UE disease: difference in systolic BPs between aroms, arm pain with exertion, dizziness during

arm exertion (subclavian steal syndrome)
-Cool skin or abnormal skin color

-Poor hair growth

-Ulceration or tissue necrosis

-Signs of atherosclerosis elsewhere in the body

Management
-Smoking cessation

-Walking program

-Antiplatelet therapy
-Revascularization if necessary via open surgery or stent
-BP, lipid, sugar control

Leg Ulcers

Risk factors

-Poor circulation, venous insufficiency, disorders of clotting, diabetes, sickle cell, neuropathy, renal failure, HTN, lymphedema, inflammatory skin diseases

smoking, genetics, malignancy, meds

Diabetic (Neurotrophic) Ulcers

Chronic Venous Insufficiency Ulcers

Arterial Insufficiency (Ischemic) Ulcers

Screening

-Recommended annually with
visual examination and
monofilament test (checks most
common sites of ulceration)

Signs & symptoms
-Ulcers with punched-out
borders with calloused
surrounding skin
-Underlying neuropathy

Workup
-ABIs to r/o PAD

Management

-Comprehensive

assessment of ulcer

and patient’s overall

medical condition

-Classification of

wound at each

follow-up

-Debridement, local

wound care,

pressure relief,

infection control, and proper dressing selection
-Negative pressure wound therapy following
debridement after infection, necrosis, or amputation
-Revascularization for critical wound ischemia

-Classified by CEAP system, which helps
distinguish initial disease severity as well as
changes over time

-Varicose veins in the absence of skin changes are
NOT chronic venous insufficiency!

Risk factors
-Advancing age, FH, increased BMI, smoking, h/o
LE trauma, prior DVT, pregnancy

Signs & symptoms

-C/o tired, heavy legs, leg pain, or leg swelling
-Telangiectasias, reticular veins, and varicose veins
-Edema, inflammation, pruritic dermatitis

-Ulcers with irregularly shaped borders along the
medial ankle or saphenous veins that are tender,
shallow, exudative, and have a base of granulation
tissue

-Skin discoloration or redness, may appear shiny or
tight

-20% of symptomatic patients will have no visible
clinical signs

Workup

-ABIs to r/0 PAD

-Duplex US to eval degree of venous
obstruction or reflux

Management

-Leg elevation, exercises, and
graduated compression stockings
-SCDs for patients refractory to
stockings

-Horse chestnut seed extract for
patients who can’t tolerate or are
noncompliant with compression
therapy

-Aspirin therapy to accelerate healing
of ulcers

-Invasive options: sclerotherapy, laster
therapy, endovenous ablation
techniques, vein stripping

-Skin moisturizers

-Wound debridement PRN

-Barrier creams to protect adjacent skin
-Selection of proper wound dressing
-NOT eftective: topical antibiotics,
debriding enzymes, growth factors, or
honey

-Compression bandages for severe
edema, weeping, eczema, or ulceration
-Aspirin therapy accelerates healing
-Referral to subspecialty for slowly
healing ulcers, persistent dermatitis, or
recurrent cellulitis

Signs and symptoms

-PAD symptoms: pain and claudication
with walking that is relieved by rest
(however may have more pain with leg
elevation in severe disease)

-Ulcers are usually on the feet at points of
friction and appear punched-out

-Feet will turn red when dangled and pale
white or yellow when elevated
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Varicose Veins

-Usually occur in the saphenous veins Signs & Symptoms Differential Management
-Dull or aching pain in legs that is worse after -Claudication -Compression stockings
Causes standing -Superficial thrombophlebitis -Leg elevation
-Incompetent valves from damage or venous -Pruritus -Arthritis -Venous ablation
dilation -May have h/o DVT -Peripheral neuropathy -Sclerotherapy
-AV fistula -Brownish thinning of the skin above the -Great saphenous vein stripping

-Congenital venous malformations ankles
Prognosis
-Complication of thrombophlebitis

***Stenosis causes HYPERTROPHY while regurgitation causes DILATION
Aortic Stenosis (Aortic Valve Stenosis)

-Causes obstruction 2> 1 LV Signs & symptoms Workup
pressure > LVH > CHF -May have asymptomatic murmur early in -EKG for LVH
-Normal valve is 3-4 cm’ disease: harsh systolic <> murmur at RUSB, -CXR for cardiomegaly

with radiation to the carotids bilaterally -Echo is diagnostic

-Bleeding predisposition

Prognosis

Etiologies -Late: DOE, SOB, angina, syncope, CHF,

-Age-related calcification PND, orthopnea, carotid pulsus parvus et Management

(inflammation + lipids) tardus -Proven benefit with statins

-Bicuspid aortic valve -Sudden cardiac death -Valve replacement if symptomatic

-Rheumatic fever -Arrhythmias -Aortic balloon valvotomy as bridge to surgery or for palliation
-Endocarditis

-High risk of sudden death without valve replacement (life expectancy of 2-3

years)

Aortic Regurgitation (Aortic Insufficiency)

-Causes increased afterload in LV -
LV dilation = increased end-diastolic
pressure in LV = backup into
pulmonary circulation

Causes

-Congenital: bicuspid or unicuspid aortic
valve

-Infectious: rheumatic fever or infective
endocarditis

-Inflammatory: SLE or RA

-Aortic root disease: Marfan, syphilis,
ankylosing spondylitis, aortic dissection,
trauma

Signs & Symptoms

-Acute: flash pulmonary edema

-Chronic: left-sided CHF, increased pulse pressure

-Classic murmur is soft blowing < diastolic murmur

-May have S3 gallop

-Austin Flint murmur: mid-diastolic, low frequency murmur at
the apex from regurgitant flow competing with inflow from left
atrium

-DeMusset sign: head bob with each heartbeat

-Water hammer pulse (Corrigan pulse): radial and carotid pulses
are abrupt and distensive with fast collapse

-Traube sign (pistol shot femoral): booming S1 and S2 over
femoral artery

-Muller sign: systolic pulsations of the uvula

Workup

-EKG for LVH

-CXR for cardiomegaly
-Echo is diagnostic

Management

-Acute: nitroprusside and emergent aortic valve
replacement

-Vasodilators (ACEI or ARB or hydralazine + nitrates)
to reduce afterload

-Endocarditis prophylaxis in certain patients

-Aortic valve replacement if having symptoms of CHF,
hemodynamic compromise, or EF <55%

18




Mitral Stenosis

-Causes elevated LA pressure > LA
hypertrophy = transmission of high
pressures to pulmonary vasculature >
pulmonary edema -> possible R-sided
CHF -Fatigue

-Apex murmur: loud S1 with post S2 opening
snap, followed by low-pitched rumble

-RV heave with progression to pulmonary HTN
-Pregnancy may bring on symptoms

Etiologies

-Most commonly due to rheumatic
heart disease

-Congenital malformation

Signs & symptoms
-Dyspnea is commonly the only symptom

-A-fib from disruption of electrical conduction
in hypertrophied tissue

‘Workup
-Echo to stage

Management

-If asymptomatic, only watchful waiting

-HTN management

-Afib management

-B-blockers to prevent pulmonary edema
-Anticoagulation for any embolic event

-Follow with echoes every 1-5 years depending on

-Connective tissue disease stage
-Mitral valve replacement or balloon
valvuloplasty
Normal Mitral Stenosis
Mitral Regurgitation (Mitral Insufficiency)
-Causes increased afterload in LA - Signs & symptoms Workup
o . Pulmonary
dilation of LA to accommodate > increased  -Acute: flash pulmonary edema, -EKG for LVH edema \’_—\/
end-diastolic pressure in LA - backup into  cardiogenic shock -Echo Dilated LA
pulmonary circulation -Chronic: progressive L-sided -Cardiac cath to grade severity High LA with normal
CHF, afib \ prassure \ pressure
Causes -Holosystolic murmur at apex Management ]
-Weakening of connective tissue with radiation to axilla with -ACEI to reduce afterload
-Mitral valve prolapse severity correlated to duration -Diuretics
-Ischemic LV function post MI rather than intensity (1 with -Digoxin

-Dilated cardiomyopathy
-Rheumatic fever
-Papillary muscle dysfunction or rupture

-1 VD

valsalva, | with squatting)

-Laterally displaced apical

-Endocarditis prophylaxis
-Surgical repair if acute

‘ ssfunc : NOEMAL ACUTE CHRONIC

-Mitral annulus calcification impulse {5¥STOLE) MITRAL MITRAL

-Bacterial endocarditis REGURGITATION REGURGITATION
Mitral Valve Prolapse

-Displacement of an abnormally thickened mitral valve  Signs & symptoms Management

leaflet into the LA during systole = elongated chordae
tendinae and mitral regurg
-More common in women

Risk factors
-Collagen vascular disease: lupus, RA, ankylosing
spondylitis, Ehlers-Danlos, Marfan’s

-Usual presents in early adulthood
-May be asymptomatic or have fatigue, atypical
chest pain, palpitations, anxiety disorder,

postural orthostasis

-Rarely progresses to mitral regurg

-Mid-systolic click

-Initial - refer to cardiology

-B-blockers for palpitations

-Aspirin for clot risk

-Endocarditis prophylaxis no longer recommended
-Periodic echos if there is progression to mitral
regurg

-Valve repair vs. replacement if severe
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-Results in elevated RA pressures = edema,
hepatosplenomegaly, ascites

Causes
-Usually due to rheumatic disease

-Results in leakage into the RA during systole
-Can be normal if present in small amounts

Causes

-Ebstein’s anomaly (displacement of valve
towards apex)

-Rheumatic disease

-Carcinoid

-Endocarditis

Causes

-Most commonly congenital
-Rheumatic fever

-Complication of arrhythmia ablation
procedure

Signs & Symptoms

-Fatigue and weakness

-Soft, high-pitched diastolic murmur that is 1
with inspiration

-Visible hepatojugular reflux

-Rarely an isolated disease, usually will see
signs of mitral or aortic defects

Signs & Symptoms

-Symptoms of RV failure: anasarca, 1 JVD
with hepatojugular reflux, pulsatile liver
-Holosystolic murmur that is 1 with inspiration
-Afib

Signs & Symptoms

-DOE

-Fatigue

-Presyncope

-Cyanosis

-1 JVP

-Split S2 with soft P2

-Ejection click followed by <> systolic
murmur

-May hear S4

Management
-Balloon valvuloplasty or valve replacement if
symptomatic

Management

-Treated only if severe

-Diuretics for R-sided CHF
-Digoxin for arrhythmias

-Treat pulmonary HTN

-Surgical repair better outcome than
replacement

Workup
-Echo to look for doming of pulmonic valve
during systole and grade severity

Management

-Based on Doppler gradient obtained during
echo

-Balloon valvulotomy




-Results in backward flow of blood into the
RV during diastole

Causes

-Dilated annulus from pulmonary HTN
-Connective tissue disorder

-Infection endocarditis

-Surgical complication

-Congenital malformation

-Syphilis

-Carcinoid

-Rheumatic fever

Signs & Symptoms

-Can be tolerated asymptomatically for many
years if it is the only defect

-Palpable RV heave

-Low-pitched <> diastolic murmur

-RV failure symptoms if pulmonary HTN
present

Workup
-Echo

Management
-Valve replacement

-Mostly affects the elderly

Agents

-Staph aureus is most common
-Viridans strep

-Enterococci

Signs & symptoms
-New regurgitant murmur
-HF

-Evidence of embolic events

-Peripheral lesions (petechiae, splinter hemorrhages, Roth

spots, etc)
-Fever

Risk factors: IVDU, prosthetic heart valve, structural heart

disease, prior endocarditis

Prevention

-New guidelines from AHA suggest only prophylaxing the
highest risk groups prior to procedures likely to result in
bacteremia: prosthetic heart valves, h/o endocarditis, unrepaired
cyanotic congenital defect, repaired congenital defect with
prosthetic material, cardiac valvulopathy in a transplanted heart
-Usual AB is amoxicillin 2 g 30-60 min prior to procedure

Causes

-Viral: Coxsackie virus B,
hep B, CMV

-Bacterial: Staph, Strep,

-Post-MI

-Drugs (procainamide)
-Malignancy mets
-SLE or other collagen
vascular disease

Signs & Symptoms

-Chest pain that is worse with deep
breathing, cough, or lying down
-Pericardial friction rub

TB -Cardiac tamponade: hypotension,
tachycardia, DOE, distended neck veins,
narrow pulse pressure, pulsus paradoxus,
indistinct heart sounds

Workup

-EKG shows diffuse ST elevation
without reciprocal lead depression
-Cardiac enzymes are —

-Echo shows pericardial effusion

Workup

-Blood cultures x 3

-EKG

-Echo

-> Use Duke criteria to determine probability

Management

-Prosthetic valves may need to be replaced

-Empiric therapy initiated with IV vanco, gentamicin, and either
cefepime or a carbapenem; subsequent AB therapy targeted to
culture results

-Treat for at least 6 weeks

Prognosis

-Complications are common: heart failure, stroke and other embolic
events, perivalvular abscess, pericarditis, fistulas, aortic valve
dissection, meningitis or encephalitis

-In-hospital mortality rate of 18-23%

-6 month mortality rate of 22-27%

Management

Sequelae

-Treat underlying cause
-NSAIDs, may need steroids
-Pericardiocentesis if tamponade or large effusion present

-May develop constrictive pericarditis, a thickening and fibrosis of the
pericardium
-May develop cardiac tamponade from accumulation of effusion fluid
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Causes Signs & Symptoms

-Pericarditis

-Post-heart surgery
-Myocardial rupture
-Hypothyroidism

-Hypotension, tachycardia, DOE, distended neck veins, narrow
-Trauma pulse pressure, pulsus paradoxus, indistinct heart sounds

Management
-Pericardiocentesis

PULMONARY SYSTEM

Acute bronchitis = less than 3 weeks Treatment is supportive Differential
-Almost always VIRAL! even if sputum is -Fever - antipyretics -Asthma
purulent and you hear wheezes and rhonchi -Wheezing or cough with activity = short-acting bronchodilator (albuterol) -Allergic rhinitis
-Only consider bacterial if pt does not get -Antitussives > dextromethorphan has the best evidence (Robitussin, Vick’s DayQuil Cough, codeine/guaifenesin (Cheratussin | -Pneumonia
better AC — may need Rx in NC), benzonatate (Tessalon — Rx required, comes in capsules), chlorpheniramine/hydrocodone (Tussionex | -Pertussis

— may need Rx in NC) -CHF

-Peds over 2 - children’s Robitussin or Triaminic Long-Acting -GERD

-Meds

Post-tussive emesis = concern for pertussis 2 give azithromycin if high suspicion and isolate for 5 days -Environmental
Chronic bronchitis = more than 3 months Treat as exacerbation if there is a change in sputum color or amount from baseline, deterioration in respiratory function or exposure
each year for at least 2 years, all other causes increased dyspnea
excluded -Antibiotics: Augmentin, cephalosporins, macrolides, respiratory FQ (not cipro, S. pneumo resistance)
-Think smokers, COPD

-Research definition = first episode of wheezing in a child younger than
12 to 24 months who has physical findings of a viral respiratory infection

and has no other explanation for the wheezing, such as pneumonia or
atopy

-Broader definition = an illness in children <2 years of age characterized

by wheezing and airway obstruction due to primary infection or

reinfection with a viral or bacterial pathogen, resulting in inflammation of

the small airways/bronchioles

-Mostly in infants < 2 months

-Prophylaxis with Synagis given to high risk infants during first RSV
season

Agents

-Usually RSV

-Rhinovirus

-Human metapneumovirus
-Influenza

-Parainfluenza
-Adenovirus

Signs & symptoms

-Concomitant URI

-Conjunctivitis or OM

-Wheezing, tachypnea, retractions, crackles

Differential
-Asthma
-Foreign body

‘Workup

-Diagnosis is usually clinical

-CXR showing hyperinflation, interstitial pneumonitis, infiltrates
-ELISA for RSV available

Management

-Supportive

-Humidifier

-Oxygen if needed for severe disease
-Bronchodilators or steroids for select patients

22



Agents Differential Management

-H. flu -Croup -Send to ED for inpatient management

-Strep pneumo or Strep pyogenes -Peritonsillar abscess and antibiotics as any manipulation of

-Staph aureus -Foreign body glottis could result in airway

-Trauma -Diptheria obstruction

Signs & symptoms Workup

-Abrupt onset of high fever, sore throat, stridor, dysphagia, drooling, trismus -Lateral x-ray for “thumb sign”

-Sitting child that won’t lie down, head leaning forward (sniffing or tripod

position)

- - Cwp ]

Agents Differential Management

-Usually parainfluenza virus -Epiglottitis -Supportive: cool mist humidifier

-RSV -Neoplasm -Send to ED for inhaled

-Human metapneumovirus -Bacterial tracheitis epinephrine if severe or if there is
-Pharyngeal abscess stridor at rest

Signs & symptoms -Foreign body -Steroids

-Average child is 18 months of age

-Stridor, hoarseness, barking seal cough, low-grade fever Workup

-Rales, rhonchi, wheezing -CXR showing “steeple sign”

-Symptoms worse at night

Influenza vs. common cold ‘Workup Treatment
-Flu = abrupt onset (sx worsen over 3-6 hours) with fever > -Nasopharyngeal swab (may be -Antipyretic/analgesic
101.5, severe myalgias, headache, malaise, painful dry cough, done just for epidemiologic -Albuterol neb
sore throat, rhinitis purposes) -Ipratropium inhaler (Atrovent) for secretions
-Cold = slow, insidious onset, usually no headache or chills, sore -Consider steroids
throat, stuffy nose, sneezing, mild aches -Consider antivirals (oseltamivir, zanamivir) for influenza A or B only with hospitalization,
severe or progressive disease, age under 2 or over 65, and for outbreak control in institutions or
Prevention health care workers, AND MUST BE within 48 hours of start of symptoms to help at all
-Inactive vaccine starting at 6 months (first-time vaccination in
kids under 9 requires 2 doses) Sequelae
-Live vaccine if 2-49 and healthy (warning: viral shedding) Secondary Staph aureus pneumonia may follow
Prevention Signs & symptoms Management
-Dtap vaccine series for -Initial: cold-like; rhinorrhea, lacrimation, dry cough with episodes of severe cough, low-grade fever; post-tussive emesis -Macrolides are DOC
kids -Paroxysmal stage: coughing becomes more severe and may persist up to 10 weeks at this stage; paroxysmal whooping may be -Septra is an alternative
-Tdap vaccination for heard
adults to protect kids -Convalescent stage: coughing diminishes as patient recovers and disappears over 2-3 weeks but may recur with subsequent URIs Prognosis
-May be infectious for several
Workup weeks if untreated
-Bordetella culture or PCR from nasopharyngeal swab
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Pneumonia

Microbial etiology of community-acquired pneumonia in patients Prevention with pneumococcal vaccination
who underwent comprehensive testing 53 valent _Adults over 65
100 (Pneumovax) -Persons aged 19-64 years with chronic cardiovascular disease (including CHF and cardiomyopathy),
sod chronic pulmonary disease (including asthma and COPD), DM, alcoholism, chronic liver disease (including
_ cirrhosis), CSF leak, cochlear implant, cigarette smoking
80 . . [
- Persons aged 19-64 years who are residents of nursing homes or long-term care facilities
707 B -Singe revaccination recommended if adult was < 65 and it was more than 5 years ago when they got it, and
e 50 in immunocompromised 5 years after initial dose
g 50 13 valent -Adults who are immunocompromised (should get 23 valent also, but not at same time)
40 -Routine for all kids under 5
20 -Kids 6-18 who have sickle cell disease, HIV or other immunocompromising conditions, cochlear implant,
or CSF leak
204
10+
o H e = H Il m e om -
"I"Iﬂzlﬂglﬁl\‘&lbl T I(&I I(& I(&‘q I¢§’I 7 valent -No longer being used
(\Q\GQ(\&@Q <,:\0‘*' “\\se,l"]’ &0& ¥ dao@\" Q\({B\oqhwﬁé:\c?.‘\ @)ei»s‘\ 25\6.‘\ € &J\‘
& . o SO .
ﬁ@%&i_o“d\‘w‘:ﬂ“%-@ o \4‘\@@\ TS & Signs & symptoms
N L «® < -Rigors, sweats, fever or subnormal temp, cough + sputum, dyspnea, pleuritic chest pain, fatigue, myalgias, abdominal pain,
Prt .
anorexia, headache, AMS
-Pleural effusion: pulmonary consolidation, crackles, dullness to percussion, | breath sounds
Outpatient Inpatient
Workup Management HAP = pneumonia appearing > Non-HCAP Management

-CXR: may lag behind PE findings! -
Urine test for Legionella
-CBC, BMP

CXR Findings

-Can’t tell explicitly viral vs
pneumonia by patterns (old myth!)
-Lobar pneumonia: suggests Strep
pneumo, H flu, Legionella

-Patchy infiltrates in multiple lung
areas (bronchopneumonia): suggests
Staph aureus, gram negs, atypicals,
viruses

-Fine dense granular infiltrates
(interstitial pneumonia): suggests
influenza, CMV, PCP

-Lung abscess: suggests anaerobes
-Nodular lesions suggests fungal

-CAP - macrolide
-Underlying comorbidity (higher risk = need to

cover resistant Strep pneumo, enterics, Moraxella,

anaerobes) = antipneumococcal FQ like levo, or
macrolide + B-lactam (cefpodoxime, cefuroxime,
amox HD, ceftriaxone)

Disposition

-Use PORT score or CURB-65 to estimate risk
(QX Calculate app) and determine outpatient vs
inpatient

-ER if RR > 30, HR > 125, SBP < 90,
comorbidities

Prognosis
-Fever clears after 2-4 days of treatment
-CXR clears after 30 days (up to 6 mos if elderly)

48 hours after admission, or PNA
in a recently hospitalized pt

HCAP = PNA in non-
hospitalized pt that has had
extensive healthcare contact
(group home, SNF, 1V therapy,
HD, etc)

VAP = ventilator-associated
pneumonia

Additional Workup

-ICU or EtOH or pleural
effusion> blood culture, sputum
culture, Legionella &
pneumococcal antigen testing

-Non ICU -> initial therapy with anti-pneumococcal B-lactam
(ceftriaxone, ertapenem, or ampicillin-sulbactam) + macrolide
(cover atypicals), or monotherapy with a FQ

-ICU patients = initial therapy same as non-ICU, add vanco if
suspecting MRSA, add anti-pseudomonal drug for COPD or
frequent steroid or AB users (B-lactam + FQ)

-Clinical improvement should occur within 72 hours

-Switch from IV to orals with clinical improvement

-F/u CXR for patients over 50 at 7-12 weeks

Empiric HAP/HCAP/VAP Management

-Need to cover MRSA: vanco or linezolid

-Need to cover Pseudomonas and other gram negs: Zosyn,
cefepime, ceftazidime, aztreonam (only for severe PCN allergy
b/c it’s not as effective)

-Need additional coverage for gram negs and atypicals: cipro,
levo, gentamycin, tobramycin, or carbapenem

Respiratory Syncytial Virus

Management

-Supportive

-May need hospitalization with fluid and respiratory support
-Albuterol trial

-Steroids only in older kids, not infants

-Ribavirin for select infants

-Highly contagious, transmitted via aerosols or fomites

-The most common cause of fatal acute respiratory infections in infants and young children
-Causes a spectrum of disease from URTs, LRTs, pneumonia

-Most serious disease is in preemies, chronic lung disease, heart defects, asthma,
immunocompromised, and the elderly

24




Tuberculosis

Signs & symptoms

-Latent or primary infection: Asymptomatic
-Active infection: cough, fever, weight loss,
night seats, hemoptysis, fatigue, decreased
appetite, chest pain

Workup

-If high suspicion, most clinics don’t workup but put a
mask on and send to ER

-CXR: active infection (infiltrates in mid or lower fields,
hilar adenopathy, cavitation, emyema) or previous
(pulmonary nodules, apical fibrosis, Ghon lesion)

-TB skin test, AFB smear

Active TB drug regimens

-Initial for 2 months: isoniazid, rifampin,
pyrazinamide, ethambutol

-Continuation for 4-7 months: isoniazid and

rifampin

Monitoring

-Sputum smears and cultures
throughout treatment

-Vision checks and color vision
testing with ethambutol

-CMP, CBC, and bili

Latent TB drug regimens

-9 months of isoniazid or 4 months of rifampin

Lung Cancer (Bronchogenic Carcinoma)

-85% of cases occur among smokers

-Other contributing causes include radon gas, asbestos, and
environmental pollutants

-2 major groups (small cell and non-small cell) account for 95%
of lung cancers

-Other lung cancers are rarer and include primary pulmonary
lymphoma, carcinoid tumors, bronchoalveolar cancers, and
mesotheliomas

-Overall survival rate of 14%

Small Cell Carcinoma

-Metastasize rapidly to regional lymph nodes and distant sites
-Classified as limited or extensive disease

-Very responsive to chemo

-Remission is common but so is recurrence = overall survival
of 5%

Signs & symptoms

-Lung cancers are more like to cause paraneoplastic syndromes
such as hypercalcemia, SIADH, ectopic ACTH secretion,
Lambert-Eaton myasthenic syndrome, and hypercoagulable
states

-Nonspecific cough or dyspnea

-Chest pain

-Hemoptysis

-Anorexia, weight loss, fevers, night sweats

-Hoarseness due to compression of the recurrent laryngeal nerve
-Facial or UE swelling from SVC syndrome

-Bone, brain, liver, or adrenal symptoms from mets
-Axillary or supraclavicular adenopathy

-Digital clubbing

Differential

-TB

-Fungal infection

-Mets to the lung

-Sarcoidosis

‘Workup

-Begin with CXR

-F/u masses with CT

-Sputum cytology

-Bronchoscopy

-Transthoracic needle biopsy

-Node sampling via transbronchial biopsy,
mediastinoscopy, or mediastinotomy

Management

-Assess feasibility of surgical resection and overall
patient health/quality of life issues

-Radiation for advanced disease or nonsurgical
candidates

-Combination chemotherapy for candidates
-Monitoring for recurrence

2004 WHO classification of invasive malignant epithelial lung
tumeors

Squamous cell carcinoma

Wariants: papillary, clear cell, small cell, basaloid

Small cell carcinoma

Wariant: combined small cell carcinoma

Adenocarcinoma

Adenocarcinoma, mixed subtype
Acinar adenocarcinoma
Papillary adenocarcinoma

Bronchicloalvealar carcinoma

‘“Yariants: nonmucinous, mucinous, mixed nonmucinous and mucinous or
indeterminate

Salid adenocarcinoma with mucin production

Variants: fetal adenocarcinoma, mucinous ("colloid") carcinama, mucinous
cystadenocarcinoma, signet ring adenocarcinoma, clear cell adenocarcinoma

Large cell carcinoma

Wariants: large cell neuroendocrine carcinoma, combined large cell
neuroandacring carcinoma, basaloid carcinaoma, lymphoepithelioma-like
carcinoma, clear cell carcinoma, large cell carcinoma with rhaboid phenotype

Adenosquamous carcinoma

Sarcomatoid carcinoma

wariants: pleomorphic carcinoma, spindle cell carcinoma, giant cell carcinoma,
carcinosarcoma, pulmonary blastoma

Carcinoid tumor

Wariants: typical carcinoid, atypical carcinoid

Salivary gland tumors

wariants: mucoepidermoid carcinoma, adenoid cystic carcinoma, epithelial-
myoepithelial carcinoma
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Non-Small Cell Carcinoma

and then metastasize to distant sites
-Squamous, adeno, and large cell carcinomas

-Arises as discrete masses within the lung parenchyma that can spread to regional lymph nodes

-Limited response to chemo

-Surgical resection of limited tumors can be curative

-Staged by TNM

Bronchial Carcinoid Tumor

Squamous Cell Carcinoma

Adenocarcinoma

-Previously known as bronchial adenoma

-Rare group of pulmonary neoplasms characterized by
neuroendocrine differentiation and relatively indolent clinical
course

-Can also arise in the thymus, GI tract, and ovary

-Surgical resection is treatment of choice

-Associated with slow growth and late metastasis

-Peripheral
-Rapid growth with mets
-Associated with lung scarring, not smoking

Pulmonary Nodules

Classification

Differential

Workup Further Evaluation

Solitary pulmonary nodule =
< 3 cm, round, isolated opacity

-Bronchogenic carcinoma

outlined with normal lungs (no | -Hamartoma
infiltrate, atelectasis, or -Mets
adenopathy) -AVM

-Resolving pneumonia
-Rheumatoid nodule
-Pulmonary infarction
-Carcinoid
-Pseudotumor

-Infectious granuloma or abscess

Multiple pulmonary nodules

-Mets, bronchogenic cancer, lymphoproliferative cancer, TB, abscess, granuloma,
fungus, sarcoidosis, silicosis, coal worker’s pneumoconiosis, MAC, AVM, rheumatoid
nodules, hamartomas, Wegener’s granulomatosis, methotrexate, eosinophilic
granuloma, echinococcosis, paragonimiasis

-Review old radiographs
-Follow-up suspicious CXR
nodules with hi-res chest CT imaging

-Infection clues: doubling <30 -Age under 30

days -Lesions stable over 2 years
-Benignity clues: doubling > 1 -Benign calcification pattern
year, well-defined borders,
central calcification on CT
-Malignancy clues: ill-defined
borders, lobular borders,
spicules on CT, peripheral halo
on CT, stippled or eccentric
calcification on CT, cavitary
lesions with thick walls

watchful waiting with serial

Intermediate probability of

bronchoscopy, PET, or VATS

refer for staging and excision

malignancy > refer for TTNA,

< 5% probability of malignancy 2>

> 60% probability of malignancy 2>

Asthma

Management and monitoring
-Refer for methacholine challenge if not sure it’s asthma

over 2-3 weeks, establish green, yellow, and red zones

ER or urgent care visits
-Step up meds if nighttime awakenings are 2+ times per month

-Home peak flow monitoring: have pt establish baseline by measuring am and noon readings

-Assess efficacy of treatments at each visit: nighttime awakenings, use of emergency inhalers,

-Office spirometry is preferred over peak flow measurement but not all PCPs will have this

PCP treatment for adult acute exacerbation
-Peak flow > 70% predicted (dyspnea on exertion)
-> inhaled SaPA up to 3x, can be managed at home
-Peak flow 40-69% of predicted (dyspnea limiting
usual activity) = inhaled SafA up to 3x, then oral
corticosteroids if no improvement

-Peak flow < 40% predicted (dyspnea with inability
to speak, diaphoresis) > ER

PCP treatment for pediatric acute
exacerbation

-Assess severity using Pulmonary Index
Score

-Mild: SaBA neb up to 3 doses, with oral
steroids given after 1* dose if no
improvement

-Moderate: oxygen if needed, SapA +
ipratropium neb up to 3 doses, with oral
steroids after 1" dose
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Medication

Notes

SABAs: albuterol, levalbuterol,
pirbuterol

-Use of more than one canister per month indicates need to step
up
-Use more than twice per week indicates need to step up

Anticholinergics: ipratropium,
tiotropium

-Alternative to SaPAs or as adjunct for severe exacerbation

Systemic corticosteroids

-For 3-10 days after exacerbation

Inhaled corticosteroids:
budesonide, beclomethasone,
flunisolide, fluticasone,
mometasone

-Use a spacer

LABAs: salmeterol, formoterol,
indacaterol

-Only use for shortest time needed to control symptoms

-Only use long-term for someone whose asthma is not controlled
on other meds

-Don’t use without ICSs, increased risk of death! = make use of
combo inhalers to comply

Leukotriene modifiers:
montelukast, zafirlukast, zileuton

-Good for exercise-induced asthma

Mast cell stabilizers: cromolyn

-Good for seasonal asthma and exercise-induced bronchospasm
-Takes 2 weeks for therapeutic response

Theophylline -An adjunct to ICSs for management of nighttime symptoms
-Requires serum monitoring
Omalizumab -For severe allergic asthma in patients with frequent
exacerbations, already on high steroid dose
_ Persistent asthma: daily medication
["t:;tﬂ::m Consult with asthma specialist if step 3 care or higher is required.

Consider consultation at step 2.

d . . d . Step 6
Pediatric Meds: Ages stens
Preferred:
0_4 e Praferred: ;Iclgh;dase Step up if
High-dose th needed
ICS + S first, check
Praferred: - LABA or (first,
Step 3 either Monteluk dk ce,
Medium-dese  LABA or inhaler
Prefarred ICS + either Montelukast el s technique, and
Step 2 LABA or = id environmental
. dose  Montalukast corticosteroids
ICs - )
Preferred:
Step 1 Low-dose ICS Assess
controf
Preferred: Altarnative:
SABA PRN Cromalyn or
Montelukast Step down if
possible
(and asthma is
well controlled
at least
Patient education and environmental control at each step 2 months)

Quick-relief medication for all patients

* SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms.

» With viral respiratory infection: SABA q 4—6 hours up to 24 hours (longer with physician
consult). Consider short course of oral systemic corticostercids if exacerbation is severe
or patient has history of previcus severe exacerbations.

» Caution: frequent use of SABA may indicate the need to step up treatment. See text for
recommendations on initiating daily long-term-control therapy.

Adult Meds:
Ages 12+

Intermittent
asthma

Persistent asthma: daily medication
Consult with asthma specialist if step 4 care or higher is required.
Consider consultation at step 3.

. . Step 6
.
Pediatric Meds: Ages wten's
Preferred:
5_ 1 1 I Preferrad: High-dosa
p ) ICS + LABA + Step up if
;Iégsh;dﬁe& oral systemic neaded
Preferrad: corticosteroid
Step 3 (first, chack
Medium-dose adherence,
Preferred: ICS + LABA Alternative: ; inhaler
Step 2 High-dose ) =
EITHER: Alternative-  1CS + sither  High-dose EIE I EEL
Preferred: ) LTRA or ICS + either el 2]
: Low-dose jium-dose  Theoshylli LTRA or comorbid
Step 1 Low-dose ICS :—qﬁ‘:; ey ICS + either b Thelaphylline + conditions)
LTRA or oral temi
Preferred: . e _IFTRA, . Theophylli corticosteroid a
SABA PRN Cromaolyn, OR o control
LTRA,
q Medium-dose
::edacmmll. e Step du:l: if
Theophylline F
{and asthma is
well controlled
Each step: patient education, i I c I, and of comorbiditi at least
Steps 2-4: consider suba llergen i herapy for patil whao have allergic 3 manths)

asthma (see footnotes).

Quick-ralief medication for all patientr.

= SABA as needed for symptoms. of & |
up to 3 treatments at 20-minute intervals as needed Short course of oral systemic
corticosteroids may be needed.

= Caution: Increasing use of SABA or use >2 days a week for symptom relief (not prevention
ind

1= on severity of symptoms:

lly indicates i

of EIB) g

contral and the need to step up treatment.
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Asthma Exacerbation

Signs & Symptoms
-Expiratory wheezing

-Cough

-Chest pain/tightness

-SOB with prolonged expiration
-Tachypnea & tachycardia
-Beware the quiet chest with

Workup

-CXR to eval for other causes of
SOB

-Peak flow (exac if < 80%
baseline, severe exac if < 50%
baseline)

-Check ABG for severe distress

Management

-Duoneb tx (albuterol +
ipratropium) q 20 minutes x 3
-MDI albuterol is just as
effective as nebulized albuterol
-IV or PO steroids if inadequate
response

intercostal retractions and
accessory muscle use!

-Supplemental O2 if needed
-DON’T use ICS

-MgS for refractory cases (has
bronchodilator effect)
-Mechanical vent if peak flow
persists <25%

-Admit if not responding in 4-6

hours to treatments
-Nonstandard therapies:
montelukast, helium,
furosemide, ketamine,
macrolides

Cystic Fibrosis

-Autosomal recessive inherited defect of protein regulating chloride channels, bicarb, and
other ions (CFTR protein) = defective mucociliary clearance = mucus obstruction,
inflammation, infection, and fibrosis

-Also affects the pancreas and vas deferens

-Most commonly affects Caucasians

Signs & symptoms

-Will be on a continuum depending on % of normal CFTR functioning

-No known abnormalities until there is < 10% normally functioning CFTR proteins; < 10% >
absence of vas deferens, < 5% —> sweat abnormality, <4.5% —> progressive pulmonary
infections, < 1% -> pancreatic deficiency

-Recurrent pulmonary infections with atypical bacteria (Staph aureus in infancy and
Pseudomonas in adulthood), poorly controlled asthma, failure to thrive, meconium ileus,
pancreatitis, vitamin deficiencies, nasal polyps, sinusitis, fatty liver, liver fibrosis, portal HTN,
gallstones, jaundice, osteoporosis or frequent fractures from vit D deficiency, rectal prolapse
from thick stools, intestinal strictures, appendicitis, GERD, infertility, delayed puberty,
smooth muscle growth around bronchioles, respiratory symptoms, diabetes, enlarged or
deficient spleen

-Acute exacerbation (will be bronchial rather than pneumonia): increased cough of sputum,
sputum color change, dyspnea, fatigue, decreased exercise tolerance, poor appetite, new
tachypnea, retractions, wheezing, rhonchi, weight loss, fever, new findings on CXR, | PFTs,
hypoxia

Workup

-Newborn screens detect only severe disease

-Genetic screens of 23 most common mutations only identify CF in Caucasians
-Buccal DNA swab for other mutations

-Sweat chloride test is confirmatory

Management

-Dietary support: higher BMI associated with better lung functioning, need high caloric intake to
combat malabsorption, salt supplements, pancreatic lipase supplements, fat-soluble vitamin
supplements

-Promote mucus clearance: percussion and chest compression vests, upside-down coughing, huff
breathing, oral oscillators, exercise, CPAP, saline mist, albuterol

-Infection control: cyclic use of antibiotics against Pseudomonas, intermittent IV antibiotics, oral
antibiotics for 2-3 weeks after exacerbation

-Frequent office visits with PFTs, sputum culture, diabetes screens, bone densitometry, CBC,
PT/PTT, UA, vitamin levels, LFTs, albumin, immunizations

Prognosis

-Lung function declines at about 2% per year, but this will speed up with increasing exacerbations
-Patients are unable to return to previous baseline with each exacerbation

-Median survival age is 38




Chronic Obstructive Pulmonary Disease (COPD)

Chronic bronchitis = proximal predominant

-“Blue bloaters” = depressed respiratory drive with use of
accessory muscles = acidosis, productive cough, wheezing,
rhonchi, hyperinflation of lungs, cor pulmonale

Emphysema = distal-predominant

-“Pink puffers” = high RR/dyspnea due to damaged vascular
beds, distant breath sounds, hyperinflation of lungs, low
cardiac output

- Can have both chronic bronchitis and emphysema, and a
subset of these patients also have asthma

-Chronic airway inflammation - systemic release of
inflammatory cytokines - CAD, renal insufficiency,
neuromyopathy, osteoporosis, cachexia, downward spiral
-Airway obstruction is not fully reversible

Workup
-PFTs demonstrating FEV1/FVC ratio < 0.70

Management of stable COPD

-Goal is to reduce exacerbations requiring hospitalization
-Get PFTs for diagnosis and classification of disease stage and
to follow course of disease (FEV1/FVC < 70% with FEV1 <
80% are diagnostic criteria)

-Add treatments in a stepwise fashion as needed

-New drug roflumilast (PPD-4 inhibitor) indicated for severe
COPD with chronic bronchitis and history of acute
exacerbations

-Not recommended: expectorants, antitussives (COPD cough
not centrally mediated), respiratory stimulants

-Increased survival when oxygen therapy is used > 18 hours
per day

Management of acute exacerbations

-SaPA + inhaled anticholinergic

-10-14 day steroid taper

-Antibiotics if there is increased sputum purulence or vol or
increased dyspnea

-Supplemental oxygen to 90-94% saturation

-NPPV is the preferred form of ventilation if needed

Bronchiectasis

-Permanent abnormal dilation and destruction of bronchial walls
-Caused by an infectious insult + impaired drainage, airway
obstruction, or a defect in host defense (ex. FB aspiration,
smoking, CF)

-An obstructive lung disease

Signs & symptoms

-Cough

-Daily production of mucopurulent sputum for months to years
-Dyspnea, hemoptysis, wheezing, pleuritic chest pain

Workup

-Abnormal CXR such as linear atelectasis or dilated and
thickened airways

-Labs: CBC, Ig levels

-Sputum smear and culture

-PFTs

-Chest CT is diagnostic

Management

-Outpatient acute exacerbation = FQ

-Inpatient acute exacerbation = begin 2 IV antipseudomonal
drugs

-Chest physiotherapy

-Inhaled steroids only for severe wheeze or cough or acute
exacerbation
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-Excess fluid in the pleural space between
the lung and chest wall
-Fluid may be serous, pus, lymph, or blood

Causes

-Usually due to fcirculatory hydrostatic
pressure or permeability: L heart failure,
pneumonia

-Decreased circulatory oncotic pressure:
lalbumin

-Decreased pressure in pleural space:
pneumothorax

-Impaired lymphatic drainage: malignancy
-Movement of fluid from peritoneal space:
ascites

Signs & Symptoms
-Dyspnea

-Cough

-Chest pain

Workup

-Frontal CXR shows blunting of costophrenic margins, can see free fluid

in LLD position, should also get lateral view
-May only be able to see very small pleural effusions on CT

-Thoracentesis is diagnostic 75% of the time and is indicated with any

new pleural effusion, esp with atypical clinical situation or failure to

progress as anticipated and is used to determine transudate vs exudate

-Routine pleural fluid tests: cell count, pH, protein, LDH, glucose
-Additional pleural fluid tests for inconclusive results: amylase,
cholesterol, TG, Gram or AFB stains, bacterial or AFB cultures,

Exudates

-Caused by local fcapillary and
membrane permeability, impaired
lymph drainage, or fluid shift from
peritoneal space

-Defined by 1+ presence of Light’s
Criteria: pleural protein/serum protein
> (0.5, pleural LDH/serum LDH > 0.6,
or pleural LDH > 2/3 ULN of serum
LDH

-Usually infectious

-Also malignancy, trauma, pulmonary
infarction, PE, autoimmunity,
pancreatitis, ruptured esophagus,
post-CABG, drug reaction

Transudates

-Caused by systemic hydrostatic
or oncotic pressure imbalances, or
less commonly from fluid shift
from another space

-Usually CHF

-Also cirrhosis, |albumin,
nephrotic syndrome, acute
atelectasis, myxedema, peritoneal
dialysis, PE, Meig’s syndrome,
obstructive uropathy

Management
-Thoracentesis + chest tube
-Treat underlying cause

cytology

Signs & Symptoms
-Sudden onset dyspnea
-Pleuritic chest pain

Types

-Primary spontaneous: occurs most commonly in thin
20-40 year old males, but can also occur due to ruptured
blebs in smokers

-Secondary spontaneous: occurs in setting of underlying
lung disease like COPD and is more life threatening
-Traumatic: a result of penetrating or blunt chest injuries
-Tension: occurs when air continues to fill the pleural
space and compresses the heart and great veins

on affected side

-Decreased or absent breath sounds

Workup

-CXR: will show
mediastinal and tracheal
push away from tension
pneumo, black space from
collapsed lung

Management

-Primary spontaneous = aspiration, may need pleural abrasion to
prevent recurrences

-Secondary spontaneous or traumatic = chest tube unless very small
-Flutter dressing if open pneumothorax from penetrating trauma
-Tension pneumo requires emergent needle thoracostomy (2"
intercostal space) to convert it to a simple pneumothorax, followed
by chest tube insertion (5™ intercostal space) for definitive treatment

-A subset of R-sided CHF where diastolic R ventricular failure Signs & symptoms
occurs as a result of pulmonary HTN associated with diseases of | -DOE

the lung, upper airway, or chest wall (most commonly COPD) -Fatigue

-Does NOT include R sided CHF as a result of L sided CHF or -Lethargy

congenital heart defect
-Usually slow and progressive but may be acute -S4

-1 JVP
-Peripheral edema

-Exertional syncope or angina

Workup
-Concomitant pulmonary HTN workup

Management
-Treat underlying cause
-Diuretics

Etiologies Differential Management
-Most arise from LE DVT -Pneumonia -Supplemental O2 if hypoxic
-Stasis: surgery, heart failure, chronic venous stasis, immobility -Infection -Give empiric heparin while
-Blood vessel injury: fractures, surgery -Obstructive lung disease waiting for imaging results
-Hypercoagulability: postpartum, malignancy, OCPs, protein C/S/antithrombin III -CHF (depending on level of suspicion
deficiency, lupus anticoagulant, factor V Leiden, prothrombin gene mutations, -Msk disease as well as timeframe to get test
hyperhomocysteinemia -Acute MI results back)

-Anxiety -IVC filter for repeat clots or
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Classification

-Massive = sustained hypotension, pulselessness, persistent bradycardia, or need for

inotropic support
-Submassive = pt is normotensive with myocardial necrosis
-Minor/nonmassive = normotensive with no myocardial necrosis

Signs & symptoms

-Onset does not have to be sudden!

-Dyspnea, pleuritic or anginal chest pain, cough, wheezing
-Leg swelling or pain

-Hemoptysis

-Palpitations, syncope

-Tachycardia and tachypnea, loud P2 from pulmonary HTN
-Diaphoresis

-Fever

-Homan’s sign

-Orthopnea

-| Breath sounds

-JVD

-“Massive PE” = hypotension

‘Workup

-D-dimer is only useful if PE is very unlikely! Otherwise risk is too great
that there will be a false negative

-PE highly unlikely in ED if pt meets these criteria: age <50, HR < 100,
SpO2 > 95%, no hemoptysis, no estrogens, no prior h/o DVT or PE, no
unilateral leg swelling, no surgery or hospitalization in past 4 weeks
-ABG if respiratory distress present: will usually show respiratory
alkalosis, overall not very useful in diagnosing PE

-Troponin

-EKG sometimes shows S1Q3T3

-Troponins: May be + in moderate to large PEs from acute R heart
overload

-May have concomitant DVT detected by US

-CXR may show edema, cardiomegaly, prominent pulmonary vein, left
sided pleural effusion, or atelectasis

-VQ scan, spiral CT pulmonary angiography (test of choice), or
pulmonary angiography (gold standard but hi morbidity, requires femoral
cath)

-Pregnant? VQ scan vs CTA and radiation dose is debated

poor anticoagulant candidates
-Consider lytics for massive PE
-Consider surgical embolectomy
for failed or contraindicated
anticoagulation or lytic therapy
-Can be managed outpatient for
select stable patients with no
comorbidities

-Continue outpatient
anticoagulation for at least 3
months

Prognosis

-30% are fatal without treatment
-Less than 10% mortality if
treated by anticoagulation

Pulmonary Hypertension

Etiologies

-Arteriolar narrowing in the lungs (idiopathic, familial, scleroderma, portal
HTN, HIV, drugs or toxins, chronic hemolytic anemia)

-Left heart disease

-Lung disease or hypoxia: COPD, interstitial lung disease, OSA, chronic high
altitude

-Chronic thrombotic or embolic disease

-Splenectomy

- May be secondary to multiple “hits”

Signs and symptoms

-Dyspnea, fatigue, chest pain, palpitations, LE edema, dizziness, syncope
-Tachypnea and tachycardia

-Evidence of R heart failure: JVD, ascites, edema

-Loud P2 from elevated pulmonic pressures slamming valve shut
-Tricuspid regurgitation murmur because it can’t shut all the way due to the
dilation of muscle

-Pulmonic regurgitation murmur

-Pulsatile liver

Differential

-Left CHF

-CAD

-Liver disease

-Budd-Chiari syndrome (hepatic or vena cava thrombosis)

Workup

{ Suspected pulmonary hypertension |
Echocardiogram suggestive
of pulmonary hypertension
Yes
Low clinical susplicion Significant left heart disease,
far pulmonary hypertension?

~{a}

adequate to explain
pulmenary hypertension

[e]
Seek alternative Consider: .
causes of symptoms Exerclse Group 2 PH Consider:
echocardiogram Pulmanary function tests
OR Overnight oximetry
. Polysomnagraphy
E;%x;gfi;t"m ventilation-perfusion scan
ANA, RF, ANCA

HIV serology
Liver function tests

T
Underlying cause of
pulmanary hypertension
identified?

[1e]
Idiopathic pulmonary Group 1 PAH,
arterial hypertension Group 3 PH,

Group 4 PH, or
Group 5 PH

heart catheterization
-R heart cath showing mean pulm artery pressure > 25 mm Hg at rest is
diagnostic

Management

-Diuretics for fluid retention
-Anticoagulation therapy if cause is
familial, drug, or idiopathic
-Supplemental oxygen for resting
hypoxia

-CCB

-Last resort is atrial septostomy or
lung transplant

-F/u every 3 months

Prognosis

-Progressive and fatal if untreated
-Average time for correct diagnosis
is 15 months because symptoms
other than SOB may not be present
and there is a lot to rule out
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-A chronic, progressive fibrotic disorder of the lower respiratory
tract

-Can be genetic or acquired

-Usually affects adults over 40

-Risk factors: smoking, environmental pollution, chronic

Signs & symptoms

-DOE

-Persistent nonproductive cough
-Crackles or Velcro rales
-Digital clubbing

Management

-No evidence that any treatment improves survival or quality

of life
-Supportive care: oxygen, pulmonary rehab
-N-acetylcysteine pills

microaspiration

be acute and severe or
mild and chronic

Differential
-Leukemia

-Multiple myeloma
-Amyloidosis
-Diabetes

-Thyroid or parathyroid
disease

-IBD
-Hemochromatosis

Workup

-PFTs

-Chest CT
-Lung biopsy or bronchoalveolar lavage
-Labs: CMP, CBC, CK

-UA
-EKG

-Occupational lung disease and restrictive lung disease caused by the inhalation of dust

Signs & Symptoms

-Eye manifestations

-Skin manifestations (with predilection for
scarred or tattooed areas): lupus pernio or
erythema nodosum

-Polyarthritis in the ankles, knees, wrists,
or elbows
-Gum hyperplasia

-SOB
Types -Cough
-Coal worker’s pneumoconiosis (aka miner’s lung, black lung, or anthracosis) -Weight loss
-Asbestosis -Fatigue
-Silicosis -Pleuritic pain
-Bauxite fibrosis -May be acute, chronic, or accelerated
-Siderosis
-Byssinosis
-A rheumatic disease Signs & symptoms
-Cause is unknown -Dyspnea -Myopathies or myositis are uncommon
-More common in black -Cough -Neurologic: CN palsies, meningitis, brain
patients -Chest pain lesions, neuroendocrine dysfunction
-Course of disease may -Fatigue -Cardiac: arrhythmias, conduction delays,

pulmonary HTN, CHF, pericarditis

-GI: abdominal pain, esophageal
involvement

-Liver (90% of pts): jaundice, varices,
granulomatous hepatitis

-Endocrine: hypercalcemia, goiter, thyroid
nodules

-Renal: calculi, failure, nephritis

-GU: epididymitis, AUB

-Clinical trial enrollment

-Don’t use steroids as monotherapy

-Lung transplant

-Acute exacerbation > broad spectrum antibiotics, high dose
steroids, and azathioprine

Workup Management
-CXR shows patchy -Bronchodilators
bibasilar interstitial -Supplemental O2

infiltrates and/or
honeycombing

-Aggressive management of respiratory
tract infections with abx

-Referral for transplant with advanced
disease

‘Workup

-CXR for staging (I-IV)
-Ophtho exam

-PFTs

-UA

-Labs: serum ACE, BMP
-CBC

-EKG

-TB test

-Granuloma biopsy

- A diagnosis of exclusion

Management

-Aimed at site of disease

-Pulm -> steroids, lung transplant

-Arthralgias = steroids, NSAIDs, colchicine, biologics

-Steroid sparing agents: methotrexate, cyclosporine, mycophenolate
mofetil, azathioprine, cyclophosphamide

Prognosis
-Acute presentation has a high rate of spontaneous resolution




-Noncardiogenic pulmonary edema caused by capillary leaking from Stages Workup
infection or inflammation - parenchymal inflammation and edema - -Stage I: clear CXR, infiltration of PMNs Diagnostic criteria: known clinical insult < 1 week ago, bilateral
impaired gas exchange and systemic release of inflammatory mediators = begins opacities consistent with pulmonary edema on CXR or CT, not
further inflammation, hypoxemia, and frequently multiple organ failure -Stage II: develops over 1-2 days with explained by cardiac failure or fluid overload, hypoxemia present on
patchiness on CXR with edema and type I minimal ventilator settings (PaO2/FiO2 < 300)
Acute lung injury (ALI) = a less severe form of ARDS alveolar cell damage Management
-Stage III: develops over 2-10 days with -Treat underlying cause!
Inciting Events diffuse infiltration on CXR, exudates, -Usually mechanical ventilation is needed, using low tidal volumes
-Pneumonia of any kind proliferation of type II alveolar cells and PEEP
-Chemical inhalation functioning as repair cells -Use of steroids is controversial
-Chest trauma -Stage IV: develops > 10 days with diffuse -Supportive care: sedatives, nutritional support, BG control, DVT
-Sepsis infiltration on CXR, involvement of prophylaxis, GI prophylaxis, neuromuscular blockade for vent
-Pancreatitis lymphocytes = pulmonary fibrosis dyssynchrony to |O2 demand, keep fluid balance even to negative
-Connective tissue disease: lupus
-Vasculitis Prognosis
-Hypersensitivity rxn to blood transfusion -Overall mortality 40-60%
-Burns
-A result of surfactant deficiency = alveolar collapse and diffuse atelectasis Signs & symptoms Workup
-Typically occurs in preterm infants -Respiratory distress and cyanosis -CXR showing diffuse ground glass appearance
soon after birth with air bronchogram
Prevention -Tachypnea
-Antenatal glucocorticoid treatment for women at risk for preterm delivery prior to 34 weeks of gestation ~ -Tachycardia Management
-If gestation is greater than 30 weeks, the fetal lung maturity may be tested by sampling the amount of -Chest wall retractions -Inpatient with fluid balance, CPAP, exogenous
surfactant in the amniotic fluid by amniocentesis -Abdominal breathing surfactant
-Most common site is the right lung, followed by left lung, trachea/carina, and larynx Workup
-Send to ED for bronchoscopy if severe symptoms
Signs & symptoms -CXR is problematic because most swallowed objects are radiolucent
-Choking episode followed by symptom-free period
-Respiratory distress
-Cyanosis
-AMS
-Generalized wheezing
-Coughing

-Recurrent pneumonia
-Diminished breath sounds



http://en.wikipedia.org/wiki/Weeks_of_gestation
http://en.wikipedia.org/wiki/Amniocentesis

Cough
Duration Differential Workup/treatment
Acute = less than 3 weeks | -Viral URI or postviral most common cause -CXR for smokers, weight loss, persistent cough without prior URI,
-Bacterial URI abnormal VS
Persistent = greater than 3 | -Postnasal drip -Pulse ox
weeks -Allergic rhinitis -Acute bronchitis = short-acting bronchodilators
-Pneumonia: VS abnormalities or findings of consolidation -Postnasal drip = antihistamine, decongestant, or nasal steroid
Subacute = postinfectious | -Pulmonary edema -Antitussives: not to be used in kids under 2, dextromethorphan has the
cough lasting 3-8 weeks -PE best evidence
Chronic = greater than 8 -Postviral -Irritant inhalation 1.) D/C ACE]I, pertussis testing, r/o post-infectious cough
weeks -RSV -Tumor 2.) Clear CXR - 2-4 week treatment for asthma, postnasal drip, or
-Parasites -ILD disease GERD
-COPD -Sarcoidosis 3.) 2 week prednisone trial
-Bronchiectasis -Chronic aspiration 4.) Referral to pulm or ENT for chest or sinus CT, EGD, barium swallow,
-CF -GERD etc.
-Bacterial: MAC, TB, pertussis, Mycoplasma, -Sinusitis
Chlamydophila -Laryngitis
-Asthma -TM irritation
-B-blocker -ACEI
-Chronic bronchitis in smokers -Psychogenic

GASTROINTESTINAL SYSTEM

-A tear of the distal esophagus at the Signs & Symptoms Management
gastroesophageal junction, typically -Middle aged male presenting with -Most will resolve bleeding spontaneously
occurring after a bout of vomiting hematemesis -May require injection or thermal coagulation
-Major cause of upper GIB -May have recent h/o alcohol ingestion

Prognosis
Risk Factors Workup -Risk of rebleeding
-Underlying portal HTN -Endoscopy is test of choice

Benign Malignant
Leiomyoma Usually occurs in males 50-70 Signs & symptoms Management
-Tumor of smooth Vmuscle ) —Progressive solid food dysphagia -Surgical resection with
-Surgical removal if symptomatic Types . ) -Weight lpss . o . gastric pull-up or
-Squamous cell carcinoma: occurs in the upper 2/3 of the esophagus, -Usually is late stage by time patient is symptomatic lonic interposition
Adenoma risk factors are alcohol use, tobacco, achalasia, caustic esophageal co 01‘110‘ mn rp‘ .
-Tumor arising from glandular tissue injury, head and neck cancers, Plummer-Vinson syndrome, black Workup -Palliative radiation
-Usually found in areas of Barrett’s esophagus ethnicity, male -CXR showing mediastinal widening, lung or bony mets -Chemo
-Adenocarcinoma: occurs in the lower 1/3 of the esophagus, risks are -Barium swallow showing many infiltrative or ulcerative -Palliative stenting
Esophageal Papilloma Barrett’s esophagus, white ethnicity, males lesions and strictures
-Associated with transformation to SCC -Lymphoma: very rare in esophagus -Chest CT
- Recent trend towards adenocarcinoma -Endoscopic US for staging
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Type Etiologies Signs & symptoms Differential Workup Management Prognosis
Medication- | -Major offenders are -Sudden onset -Only necessary for severe -Most cases
induced tetracyclines, anti- odynophagia, retrosternal presentations or atypical heal
inflammatories, KCI, pain after ingestion of a symptoms without
quinidine, alendronate | pill -Endoscopy or barium intervention
swallow within a
few days
Eosinophilic | -Allergic response -Dysphagia -Upper endoscopy with -Allergy referral
-Heartburn unresponsive biopsy -Elimination diet
to medications -Acid suppression
-H/o environmental -Topical glucocorticoids (swallowed fluticasone)
allergies or atopy -Esophageal dilation to treat strictures
-Vomiting -Repeat endoscopies for change in symptoms
-Abdominal pain
GERD -Transient lower -Heartburn -Infectious esophagitis -Endoscopy with biopsy for -Lifestyle modification: 1 HOB, avoid food before
esophageal sphincter -Regurgitation -Pill esophagitis alarm symptoms (dysphagia, | sleep, avoiding trigger foods, weight loss, smoking
relaxation -Dysphagia -Eosinophilic odynophagia, weight loss, cessation
-Hypotensive lower -Chronic cough esophagitis iron deficiency anemia), -Change therapy as needed every 2-4 weeks
esophageal sphincter -Hoarseness -PUD symptoms refractory to -Maintain optimal therapy for 8 weeks
-Anatomic disruption -Non-ulcer dyspepsia empiric PPI trial, new onset -Recurrent symptoms within 3 months suggest
of the -Biliary tract disease symptoms in a patient over disease best managed with continuous therapy
gastroesophageal -CAD 50, or symptoms > 10 years -Acid suppression will reduce the acid but not the
junction, often with -Esophageal motility -Ambulatory pH monitoring | reflux!
hiatal hernia disorder for negative endoscopy with | -Therapeutic regimens in order of increasing
persistent symptoms potency: OTC antacids or H2 blockers, rx H2
-Esophageal manometry for | blockers BID (take 30 min to work), PPI for 2
suspected motility disorder weeks, 20 mg omeprazole daily, 20 mg omeprazole
BID or 40 mg daily
-Acid suppression with symptoms worse than mild
or intermittent - PPI recommended over H2
antagonist
-EGD every 3 years for patients with known Barrett
esophagus
Other -HSV: mostly in
immunocompromised
-CMV
-Candida
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-Absence of normal Signs & symptoms Workup Management
esophageal peristalsis -Months to years of symptoms -Manometry is the gold standard -Smooth muscle relaxers like CCB,
with increased tone of the  -Gradual, progressive dysphagia of both -CXR showing enlarged, fluid-filled esophagus nitrates
LES solids and liquids -Barium swallow showing “bird’s beak” from acute tapering -Balloon dilation of LES: high perf
-Regurgitation, sometimes nocturnally of LES at gastroesophageal junction rate!
Etiologies -Substernal discomfort or fullness after -EGD to look for other cause -Surgical myotomy
-Chagas’ disease eating -Botox injection to relax LES
-Others -Poor esophageal emptying
- DiffuseEsophagealSpgsm ]
-Simultaneous, nonperistaltic contractions of the esophagus Workup Management
-Uncommon -Barium swallow showing corkscrew contractions or “rosary bead” appearance -Disease is
-Manometry shows intermittent, simultaneous contractions of high amplitude not related to usually self-
Signs & symptoms swallowing along with periods of normal peristalsis limiting

-Intermittent dysphagia
-Anterior chest pain unrelated to exertion or eating
-Provocation by stress, large food boluses, hot or cold liquids

-Atrophy and fibrosis of esophageal smooth muscle = loss of Signs & symptoms Workup
LES competency, decreased peristalsis, and decreased gastric -Severe acid reflux -Manometry showing diminished peristalsis
emptying -Strictures with low pressures, relaxed LES
-Can also occur with progressive systemic sclerosis, Raynaud’s,  -Erosions -Barium swallow showing dilated, flaccid
or CREST -Heartburn esophagus

-Dysphagia

Causes Signs & Symptoms Workup

-Most benign strictures are from long-standing GERD -Pyrosis -Barium swallow or endoscopy
-Esophagitis -Bitter or acid taste in mouth

-Dysfunctional LES or motility -Choking Management

-Hiatal hernia -Coughing -Treat underlying condition
-Radiation -SOB -Mechanical dilation

-Esophageal sclerotherapy -Frequent belching or hiccups -PPI tx to avoid further stricturing
-Caustic ingestions -Dysphagia -Intralesional steroid injection for refractory strictures
-Surgical anastomosis -Hematemesis

-Rare derm conditions -Weight loss

-TB
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-Dilated submucosal veins in the
lower esophagus as a result of portal
HTN

Risk Factors

-Portal vein thrombosis

-Liver disease: alcoholic, viral
hepatitis, etc.

Prevention

-Pts with cirrhosis should have
diagnostic endoscopy to screen for
varices based on Child score, may
need prophylaxis with B-blocker or
ligation

Signs & Symptoms

-If ruptured - hematemesis,
melena, hematochezia, dizziness
-Sx of cirrhosis and portal HTN

Workup

-Labs will show typical values
of liver dz: 1LFTs and bili,
lalbumin and cholesterol,
Tcoags

-Endoscopy is test of choice for
diagnosis

Management

-Octreotide (or vasopressin + NG) to |
portal vein inflow

-Endoscopic therapy is treatment of
choice: sclerotherapy or band ligation
-TIPS procedure for failed endoscopic
therapy

-For variceal hemorrhage: pRBCs as
needed

Prognosis

-Bleeding varices resolve
spontaneously half the time
-Continued bleeding associated with
increased mortality

-Common cause is impaired LES function Differential Management
-Can be associated with hiatal hernia -PUD -Mild, intermittent symptoms -> lifestyle modifications
-Severity of symptoms does not correlate -Gastritis — like elimination of triggers, weight loss, avoid lying down
with tissue damage -Non-ulcer dyspepsia v L v after meals, elevate HOB; PRN antacids

-Cholelithiasis D) (Severe ero) -Oral H2 agonists have a 30 minute delay
Signs & Symptoms -Angina pectoris Cansider -Troublesome frequent symptoms = PPI for 4-8 weeks,

other
diagnoses

EGD

itis?
Ho Esophagitis Yes

-Heartburn 30-60 minutes after meals and/or
on reclining

-Regurgitation of gastric contents
-Hoarseness

-Infectious esophagitis:
Candida, CMV, HSV
-Pill esophagitis

then consider chronic PPI use if symptoms relapse or
persist

-Known GERD complications - long-term PPI therapy
-If unresponsive to PPI > verify drug compliance, refer for

No GERD

I

. ot
-Esophageal mOtlllty Acute | Less potent More potent rcs::.!sc £GD (If not already done),
-Loss of dental enamel disorder therapy | featment | Gggg | treatment | -— manometry, ambulatory ph endoscopy
. . . .. .. response study done on treatment . . . . .
-Relief with antacids -Radiation esophagitis |—;—, o l -Antireflux surgery such as Nissen fundoplication is last
-Alarm symptoms: dysphagia, odynophagia, -Gastrinoma respanse resort
. . . . . . Refractory
weight loss, iron deficiency anemia, -Delayed gastric emptying o
symptom onset after age 50, symptoms e ohtve Complications

Recurrence in’
<3 months

EGD (if not already done)
to detect Barrett's and
detect/eradicate H. pylori

¥

Resume previously
effective treatment
indefinitely

acute treatment
Consider
antireflux surgery

persistent despite PPI therapy - refer for
urgent workup and upper endoscopy
-Asthma

-Barrett esophagus occurs in 10% of patients with chronic
reflux = screening EGD recommended for adults 50 or
older with 5-10 year history of GERD, and EGD q 3 years
for patients with known Barrett

-Peptic strictures - progressive solid food dysphagia
-Esophagitis

-Asthma, laryngitis, or chronic cough

PoOT Fespanse o
patient preference

Poor
respanse

Maintenance
therapy

More potent
treatment

Inl
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Differential

-PUD

-Nonulcer/functional dyspepsia
-GERD

-Hiatal hernia

-Biliary disease

-Pancreatitis

-Gastric or pancreatic cancer
-Eosinophilic gastritis

-Viral
-Indigestion
-Angina pectoris

-Severe pain = esophageal rupture, gastric volvulus, ruptured

AA

-Erosive gastritis s/p NSAIDs or other meds, alcohol, stress due
to severe medical or surgical illness, portal HTN

-Pernicious anemia gastritis

-Larval infection from raw fish or sushi

‘Workup
-Urgent EGD for alarm symptoms: severe pain, weight loss,
vomiting, GIB, anemia

Management

-PPIs are superior to H2 blockers for treating NSAID-related
dyspepsia and healing related ulcers

-Propranolol for portal HTN

-H. pylori eradication therapy

-Hypertrophic gastropathy

Gastric Polyps

-Many can undergo
malignant transformation so
these should be biopsied

Others
-Lipoma
-Fibroma
-Glomus tumor
-Hemangioma

Causes

-H. pylori

-Chronic NSAIDs
-Excess acid
-Cigarette smoking
-CMV in transplant pts
-Crohn’s

Prevention

misoprostol if must use NSAID

-Rare after 12 weeks

Signs & symptoms

-Projectile nonbilious vomiting
-Ravenous hunger

-Palpable pyloric olive

-Poor weight gain

-Visible peristaltic waves

-Prevent with cox-2 inhibitors vs
NSAIDs, PPIs, high dose H2 blockers,
S -Pain frequently awakens patients from sleep between 2-3 am

-Typically in 3-6 week olds, usually firstborn males

Leiomyosarcoma

-Arises from smooth muscle

-Rare

-Requires local resection, rarely metastasizes

Lymphoma
-Either MALT or diffuse large B cell lymphoma
Sarcoma
-GIST
Risk Factors
-Older age
-Anticoagulation
-Steroids
-NSAIDs

-Chronic disease
Signs & symptoms

-Gastric ulcers are worse after meals
-Duodenal ulcers are better after meals

-May be asymptomatic

Workup

stomach

Management

-Gnawing, dull, or aching pain localized to the epigastrium that is non-radiating

-KUB showing “caterpillar sign” of distended, hypertrophic

-US showing thickened stomach muscle (preferred imaging)

-Refer for surgical pyloromyotomy

Adenocarcinoma
-High incidence in Korea, Japan, and China
-Usually occurs after age 60

-Risk factors: pickled foods, salted foods, smoked foods, H. pylori, atrophic gastritis, polyps, radiation
-Signs & symptoms: early disease is asymptomatic; indigestion, nausea, early satiety, anorexia, weight loss,
palpable stomach, hepatomegaly, pallor, Virchow’s nodes (L sided supraclavicular) or Sister Mary Joseph

nodes (umbilical); advanced: pleural effusions, SBO, bleeding

-Workup: EGD preferred, endoscopic US to assess tumor depth, barium swallow, CT of pelvis, chest, and

abdomen to look for mets

-Management: depends on stage; resection (Billroth or roux-en-Y), chemo, radiation, adjuvants if needed
-Prognosis: difficult to cure, most will die of recurrent disease even after resection

Workup

-Barium upper GI
series films are less
sensitive

-EGD with gastric
biopsy for definitive
diagnosis

-H. pylori test: fecal
or urea breath test
preferred over
antibody test

Treatment

-H. pylori eradication with triple therapy and
confirmation via stool or urease breath test
(beware, resistance is on the rise!)

-Bland diet NOT shown to be helpful

-Quit smoking as it retards ulcer healing

-H2 blockers block 65% of acid secretion and
can heal ulcers in 6-8 weeks

-PPIs block 90% of acid secretion and can heal
ulcers in 4-8 weeks, preferred agent

Sequelae

-PUD is the #1 cause of upper GIB
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Biliary Disease Info Risk Factors Signs & Symptoms Differential ‘Workup Management Complications
Cholelithiasis -Most stones are cholesterol, -Frequently asymptomatic and -RUQ US -Lap chole is
fewer are pigment stones discovered incidentally surgical treatment of
-Biliary colic: infrequent episodes of choice
-Obesity steady severe pain in epigastrium or -Nonsurgical
-Rapid weight | RUQ with radiation to right scapula -Perforated candidates:
loss (Boas’ sign) peptic ulcer dissolution therapy,
-DM -May be ppt by large or fatty meal -Acute shockwave -Bile peritonitis
Cholecystitis -Usually due to stone lodged -High carb -Severe pain and tenderness in right pancreatitis -CBC shows lithotripsy, -Subhepatic
in cystic duct (but can be diet hypochondrium or epigastrium -Appendicitis leukocytosis percutaneous stone | abscess
acalculous) = secondary -Crohn’s -N/v with high-lying | -1 serum bili, removal or drain -Gallstone
bacterial infection (usually disease -Fever appendix AST/ALT, ALP placement pancreatitis
Klebsiella or E. coli) -High TG -Murphy’s sign, guarding, rebound -Perforated Amylase may be 1 -Pancreatitis
-Pregnancy tenderness colonic -Cholecystitis: US is s/p endoscopic
Choledocholithiasis | -Stone has traveled to -Hemolytic -Can be jaundiced carcinoma initial test of choice -Endoscopic sphincterotomy
common bile duct anemia -Referred shoulder pain not -Liver abscess -HIDA if suspecting sphincterotomy to
-Cirrhosis commonly seen -Hepatitis acalculous allow stone passage
-Estrogens -Dark urine or light stools with -Pneumonia cholecystitis through sphincter of
-TPN choledocholithiasis with pleurisy -Choledocholithiasis: | Oddi
-Native endoscopic US or
Ascending -When choledocholithiasis American -Charcot’s triad: fever, RUQ pain, MRCP are tests of -Zosyn or
Cholangitis progresses to infection jaundice choice ceftriaxone +
-Consider in any pt with h/o -Reynold’s pentad: Charcot’s + -Cholangitis: ERCP metronidazole

biliary disease who presents
with recurrent symptoms

-Mortality of 50%

confusion and hypotension

or abdominal US
shows common bile
duct dilation

-Biliary drainage via
ERCP
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-90% are fatal Cholangiocarcinoma Gallbladder Adenocarcinoma Other Malignancies

-Pts are usually asymptomatic -Arises in bile ducts -Accounts for 80% of gallbladder malignancies -SCC

-Endoscopic US is imaging of choice for workup  -Risk factors: primary sclerosing cholangitis, -S/s: RUQ pain, weight loss, anorexia, nausea, -Neuroendocrine tumors
choledochal cysts, Clonorchis sinensis infection obstructive jaundice, ascites -Lymphoma

Risk Factors -S/s: Courvoisier’s sign (palpable nontender -Management: surgical resection -Sarcoma

-Gallbladder polyps gallbladder + jaundice)

-Gallstone disease

-Congenital biliary cysts

-Anomalous pancreaticobiliary junction
-Chronic infection

-Porcelain gallbladder
Etiologies Workup Management Prognosis
-Alcoholic: average consumption of 8  -High INR and low albumin from -For ascites: salt restriction, diuretics, therapeutic paracentesis, TIPS if refractory, AB for -Variable
12 oz beers, 1 L wine, or % pint of decreased ability to make proteins secondary infection depending on
spirits per day for 20 years -Elevated conj. bili due to inability -For encephalopathy: lactulose to reduce ammonia comorbidities
-Non-alcoholic: a result of chronic of liver to process bilirubin, with -Treatment of viral hepatitis if present and etiology
inflammation eventual unconj bili 1 -Alcoholic abstinence -Child-Pugh
-US to check for ascites and portal -Hep A and B immunization classification
Signs & symptoms vein thrombosis -Transplant estimates 1-year
-Portal HTN -Diagnostic paracentesis to survival rates
-Ascites: + fluid wave, shifting determine true ascites vs. bacterial -MELD score
dullness peritonitis (true ascites is a used for liver
-Gastro-esophageal varices difference between serum albumin transplant
-Splenomegaly > thrombocytopenia  and peritoneal fluid albumin > 1.1) evaluation
-Encephalopathy from lack of toxin -Liver biopsy
clearance -Screen for varices with EGD
Measure 1 point 2 points 3 points

Total bilirubin, pmol/l (mg/dl)| <34 (<2)|34-50 (2-3) >80 (>3) Points|Class(One year survival | Two year survival

Serum albumin, g/l =35 28-35 <28 56 A 100% 85%

PT INR <1.7 1.71-2.30 »2.30 79 B 81% 57%

Ascites None Mild Moderate to Severe 1015 |C 45% 35%

Hepatic encephalopathy Nane Grade |-l {or suppressed with medication)|Grade NIV (or refractory)
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Etiologies Signs & symptoms

-Most are due to the hepatitis viruses -Acute: malaise, myalgias and arthralgias, fever, n/v/d, headache, anorexia, dark urine, scleral
-Toxins: alcohol icterus, abdominal pain, tender hepatomegaly, lymphadenopathy, splenomegaly

-Meds -Chronic: malaise, weakness, cirrhosis symptoms if severe

-Industrial organic solvents

-Other infections

-Autoimmune disease

-NASH
Source Fecal-oral Blood & assoc fluids, Blood & assoc fluids, Blood & assoc Fecal-oral Tost Result Interpretation
parenteral, sex, , dialysis, parenteral, sex, IVDU, fluids HBsAg (—) Susceptible
tattoing transfusions Total anti-HBc (—)
Incubation 28 days 45-180 days 2-26 weeks anti-HBs {—)
Transmission Fecal-oral Percutaneous/mucosal Percutaneous/mucosal Percutaneous or Fecal-oral
Transplacental mucosal HBsAg (—) Immune due to natural infection
Prevention Immunization, esp Immunization of all Blood donor screening, Immunization Safe drinking water Total anti-HBc (+)
for travelers, MSM, infants, adolescents and don’t share needles, barrier for HBV anti-HBs (+)
drug users, chronic | adults in high risk groups, protection during sex - o
liver disease perinatal prevention HBsAg (—) Immune due to hepatitis B vaccination
Presentation ACUTE CHRONIC in 5% unless | Usually no acute flare, just CHRONIC ACUTE Total anti-HBc (—)
RUQ pain, n/v you clear it becomes chronic anti-HBs (+)
. . Sllentl}./ progressive . HBsAg (+) Pl st
Investigation 1 ALT/AST + surface Ag with active + AB in present or + AB in present + AB Total anti-HBc (+)
+ IgM if acute infection previous infection or previous IgM anti-HBc (+)
+ IgG if prior/vacc + surface AB with + RNA in active infection infection .
. . X . anti-HBs (—)
previous infect/vacc + RNA in active
+ core AB with active or infection HBsAg (+) Chronically infected
prior infect (NOT vacc) Total anti-HBc (+)
+EAg w1t.h active viral IgM anti-HBc ()
replication anti-HBs (—)
+ E AB in chronic infect
wi/o replication, + blood HBsAg (—) Four interpretations possible
DNA in infection Total anti-HBc (+) | 1- Recovering from acute HBV infection
Treatment IFN, antivirals Type 1 = direct antivirals, Benign and self- anti-HBs (—) 2. Distantly immune and test not sensit!ve enough
Usually clears pegylated IFN, ribavirin limiting to detect very low level of serum anti-HBs
spontaneously Type 2 or 3 > pegylated 3 Susceptible vyith a _false positive zfmti-H Bc
IFN, ribavirin 4. Chronic HBV infection with rare circumstance
Chronic No Yes, especially in kids Yes in 70% Yes No where HBV does not produce detectable HBsAg
infection? under 5
Special notes “Infectious “Serum hepatitis” #1 cause for liver Requires Increased severity in
hepatitis” Chronic increases risk for transplant coinfection with pregnant women
Complications of cirrhosis and HCC 6 genotypes, with 1 most hep B Rare in US
fulminant hepatitis, common and hardest to Endemic in India,
cholestatic hepatitis treat Mexico, Iraq, North
Prevalent in Alaska Liver biopsy useful for Africa, etc.
natives, American staging chronic
Indians

41




-Most pts are asymptomatic
-Diagnostic approach depends on risk factors of patient and size of lesion
-Workup: TAFP indicates malignancy

Benign

Malignant

Hemangioma

-The most common benign liver tumor
-Small, asymptomatic

-Finding is incidental

Hepatic adenoma
-Associated with long-term estrogen use
-Can rupture and bleed, so it should be resected

Focal nodular hyperplasia
-May be a response to a congenital malformation
-Should be resected

Others
-Hamartoma
-Cysts: simple, infectious, polycystic liver, biliary cystadenoma, Von Meyenburg complex

-Risk factors: EtOH, autoimmune hepatitis, viral hepatitis, alpha-1 antitrypsin deficiency,
Wilson’s disease

Hepatocellular carcinoma

-Usually occurs with chronic liver disease or cirrhosis

-High risk pts should be screened every 6 months via US

-Heightened suspicion for malignancy in previously compensated cirrhosis pts who develop
decompensation

-Lab findings will be nonspecific, but baseline AFP will rise

-Diagnostic imaging shows multiphasic tumor

-Treat by resection or radiofrequency ablation, palliative embolization, or liver transplant

Metastatic Disease
-The most common malignant hepatic neoplasms in the Western world

-Occurs with inappropriate activation
of trypsin within the pancreas >
enzymatic damage to the pancreas

Etiologies

-Gallstones are the most common
cause

-Alcohol use

-Other obstructions: pancreatic or
ampullary tumors, sphincter of Oddi
dysfunction, pancreatic malformation
-Meds: diuretics, azathioprine, 6-
mercaptopurine, sulfa drugs, ACEIs,
HIV meds

-Infections: mumps, rubella,
Coxsackie, echovirus, EBV, HIV
-Metabolic: 1TG, hyperCa

-Toxins: methanol, ethanol, scorpion
sting in Trinidad

-Vascular: vasculitis, ischemia
-Abdominal trauma

-Post-ERCP

-Inherited causes

Signs & symptoms

-Range of severity from mild illness to severe
multiorgan failure

-Constant epigastric pain radiation to the back
-Nausea and vomiting

-Tachycardia secondary to hypovolemia from leaky
vessels and 3™ spacing

-Fever

-Sepsis

-Icterus or jaundice if there is biliary obstruction
-Abdominal tenderness with rigidity and guarding
-Acute interstitial pancreatitis: mild, with pancreatic
edema

-Acute necrotizing pancreatitis: severe, with
necrosis of parenchyma and vessels > Gray-
Turner’s sign and Cullen’s sign

Differential

-Acute cholecystitis or cholangitis
-Penetrating duodenal ulcer
-Ischemic colitis

-SBO

-AAA

-Nephrolithiasis

-Pancreatic pseudocyst

Workup

-1 Amylase: not specific, can be 1 in appendicitis, cholecystitis, perf,
ectopic pregnancy, or renal failure; elevated for 24 hours

-1 Lipase: more specific for pancreatitis, but can be elevated in renal
failure; stays elevated for 3 days

-> Elevated amylase or lipase alone without clinical signs are NOT
pancreatitis!

- Amylase/lipase #s DON’T correlate to severity of disease!

-Bili will be elevated if there is an obstruction blocking it from leaving
the liver

-Elevated BUN and hct with vol depletion

-US showing large, hypoechoic pancreas

-CT showing pancreatic enlargement and peripancreatic edema (imaging
of choice for pancreatitis)

-MRCP or ERCP

Management

-If mild > NPO with IFV, correction of electrolytes, pain control,
resolves in 3-7 days

-Severe = ICU monitoring, early NGT with tube feeds

-Acute necrotizing pancreatitis = imipenem

-Gallstone pancreatitis = sphincterotomy if suspecting risk of
cholangitis, otherwise plan for lap chole after recovery

Prognosis
-Complications: inflammatory cascade can cause ARDS, sepsis, or renal
failure; pancreatic necrosis or abscess, pancreatic pseudocyst

42



http://www.cmaj.ca/content/183/16/E1221/F1.expansion.html

-Chronic inflammation
leads to irreversible

Signs & symptoms
-Recurrent episodes of epigastric and LUQ pain

Management
-Abstinence from alcohol

fibrosis of the pancreas  -Steatorrhea -Pancreatic enzyme replacement + PPI + low fat diet
-Fat soluble vitamin deficiency -Insulin

Etiologies -Diabetes -Surgical options for refractory cases: decompression,

-Chronic alcohol use resection, or denervation procedures

-Chronic pancreatic Workup

duct obstruction
-Malnutrition
-Autoimmune
-Hereditary
-Idiopathic

-Amylase and lipase won’t be elevated because the
pancreas is burned out by now

-Secretin stimulation test to see if the pancreas still works
-Abdominal x-ray showing pancreatic calcifications

-CT showing calcifications and atrophy

-ERCP showini “chain of lakes” or areas of dilation and stenosis aloni the iancreatic duct

Benign Malignant
-Usually asymptomatic and found -Resection via Whipple procedure
incidentally
-Eval further using MRI, Ductal Adenocarcinoma
endoscopic US with FNA -Includes signet ring cell carcinoma, adenosquamous carcinoma, undifferentiated carcinoma, and mucinous non-cystic carcinoma

Serous Cystadenoma

-Most common benign pancreatic
lesion

-Low malignancy potential
-Resection not recommended

Mucinous Cystadenoma
-Moderate malignancy potential

Intraductal Papillary Mucinous
Neoplasm

-High malignancy potential if
located within main duct

Solid Pseudopapillary Neoplasm
-Low to moderate malignancy
potential

-Should be resected

-Accounts for > 95% of pancreatic malignancies

-Typically occurs in ages 70-80

-Most commonly in the head of the pancreas

-Risk factors: tobacco use, chronic pancreatitis, exposure to dye chemicals,
DM?2 in nonobese person arising after age 50, history of partial
gastrectomy or cholecystectomy, genetic factors including BRCA2

-Signs & symptoms: pain, steatorrhea, weight loss, jaundice, Courvoisier’s
sign (palpable gallbladder due to compression of bile duct), Trosseau’s
sign (hypercoagulable state created by the malignancy = migratory
thrombophlebitis throughout body)

-Workup: ALP, bili, initial imaging with RUQ US and ERCP, CT for
“double duct sign” (dilation of the common bile and main pancreatic
ducts), endoscopic US if other imaging is not convincing, confirmation
with histologic diagnosis

-Management: serial CA-19-9 to follow trend; surgical resection +
radiation (if there is no invasion, lymphatic involvement, or mets), locally
advanced disease -> radiation only; chemo, pain control, and palliative
stents for metastatic disease

-Prognosis: half of all pancreatic cancers are metastatic by the time of
diagnosis, with a life expectancy of 3-6 months; resectable disease survival
is < 1.5 years; locally advanced disease survival is 6-10 months

Others
-Acinar cell carcinoma
-Pancreatoblastoma
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-Usually Signs & Symptoms

caused by a -Dull periumbilical pain

fecalith that progresses to focal
sharp pain with RLQ
radiation

-Anorexia, n/v
-Low grade fever
-McBurney’s point
tenderness
-Obturator sign
-Psoas sign
-Rovsing’s sign

-Immune-mediated inflammation of small intestine due to
gluten sensitivity (wheat, barley, rye, ?0ats)

-Found primarily in white/European patients

-Genetic factors

Screening

-Serologies recommended for pts with failure to thrive, chronic
diarrhea, chronic constipation, recurrent abdominal pain,
dental enamel hypoplasia, idiopathic short stature, pubertal
delay, iron deficiency anemia not responsive to supp
-Serologies also recommended for 1* degree relatives of pts
with celiac, autoimmune thyroiditis, DM1, Down’s, Turner’s,
Williams, IgA deficiency, and autoimmune hepatitis

Signs & symptoms
-Malabsorption:
diarrhea, steatorrhea,
weight loss, vitamin
deficiencies
-Majority have only
minor GI complaints
or can be
asymptomatic
-Secondary
hyperparathyroidism
from vitamin D
deficiency
-Comorbid autoimmune dz: dermatitis herpetiformis, DM1,
thyroiditis

‘Workup

-CBC may show leukocytosis
(but can be late finding)
-Abdominal CT preferred in
adults and nonpregnant women
-US preferred in peds and
pregnancy

-If probability for appendicitis is
high, can go straight to surg
consult in many cases

Workup

Management

-Surgical consult

-Presence of abscess or rupture
will require cipro or Zosyn
treatment first followed by
appendectomy in 3-4 weeks in
kids or colonoscopy in adults
(colon ca can manifest as
appendiceal abscess)

-Can have false neg IgA serology as many celiac pts are IgA

deficient

-Definitive dx is endoscopy with small bowel biopsy showing

villous atrophy

-Screen for skin dz, DM1, thyroiditis, bone density
-Positive serology with negative biopsy may indicate latent

celiac disease

Management
-Gluten-free diet

-Repeat bowel biopsy if dx is uncertain

-Pneumovax as celiac is associated with hyposplenism
-Latent celiac disease should be f/u with repeat monitoring
and treated if symptoms develop
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-May refer to < 3 stools per week, difficult-to-pass stools, sense of
incomplete evacuation, abdominal distension, bloating, or pain
-Generally considered to be a functional disorder with 3 subtypes:
slowed colonic transit, obstructive defecation, constipation-
predominant IBS

Differential

-Most common: low fiber, sedentary activities, inadequate fluid
intake

-Systemic: endocrine (hypothyroid, hyperparathyroid, DM),
metabolic (hypokalemia, hypercalcemia, uremia, porphyria), neuro
(Parkinson, MS, sacral nerve damage, paraplegia, autonomic
neuropathy)

-Meds: opioids, diuretics, CCBs, anticholinergics, psychotropics,
Ca and Fe, NSAIDs, clonidine, cholestyramine

-Structural: anorectal, perineal descent, colonic mass, colonic
stricture, Hirschsprung

-Slowed transit: idiopathic, psychogenic, eating disorder, chronic
pseudoobstruction

-Pelvic floor dyssynergia

-IBS

Workup

-Rectal and abdominal
exam

-Alarm symptoms >
further workup via CBC,
TSH, BMP, referral for
EGD or flex sigmoidoscopy

Treatment:

-Increase fiber gradually
-Increased # of daily meals
-Laxatives intermittently or
chronically for constipation
unresponsive to lifestyle
change

Pharmacologic Therapies

Fiber laxatives

-First-line therapy for constipation
-Bran powder: may cause gas
-Psyllium (Metamucil, Perdiem)
-Methylcellulose (Citrucel)

-Ca polycarbophil (FiberCon): pill form
-Guargum (Benefiber)

Osmotic laxatives

-Onset within 24 hours

-MgOH (milk of magnesia, epsom salts)
-Sorbitol or lactulose

-Polyethylene glycol (Miralax)

-Sodium phosphate (Visicol, OsmoPrep,
Fleet’s): not to be used in pts over 55, kidney
disease, or pts taking meds affecting kidney
function

Stimulant laxatives

-Onset in 6-12 hours if oral or 15-60 min if
rectal

-Bisacodyl: cramping, avoid daily use
-Senna (ExLax, Senekot): cramping, avoid
daily use

-Cascara (Nature’s Remedy)
-Lubiprostone: category C, expensive

Opioid-receptor antagonists

-Effectively blocks peripheral opioid receptors
without affecting central analgesia = good
option for patients on chronic opioids
-Methylnaltrexone

Stool surfactants/emollients

-Not for constipation but to soften stool for patients who aren’t supposed to strain

-Mineral oil
-Docusate sodium (Colace): marginal benefit

***Encopresis is managed similarly, only without the use of laxatives as long as constipation has been excluded as a cause

Differential

-Imperforate anus
-Hirschsprung disease repair
-Crohn’s perianal disease

-Usually begins with an acute
episode of constipation then is
self-perpetuating as kids may
hold stool to avoid painful BMs

or going at school = chronic -Psychogenic
rectal distension = increased -Hypothyroidism
threshold for conscious need to -Tethered cord
defecate -Spina bifida

-Anterior displacement of the anus

Signs & symptoms -Intestinal pseudo-obstruction

-Encopresis -Cystic fibrosis

-UTIs -Celiac

-Chronic abdominal pain -Lead intoxication

-Poor appetite -Botulism

-Lethargy -Cow’s milk constipation

-Rectal skin tags

Workup

-Criteria: symptoms must be present for 1 month in
toddlers and infants and 2 months in older children
-Labs only for kids not responding to an intervention

program

Management

-Initial disimpaction with enema or Golytely (or
lactulose or sorbitol-containing juices in infants)
followed by maintenance with Miralax (if > 2 years
old, but safety has also been demonstrated in infants)
-Adjust maintenance therapy to goal of 1 soft stool per

day

-“Rescue plan” to use stimulant laxative, enema, or
suppository if there are signs of constipation

recurrence

-Behavioral modification with toileting regimen and
bowel training = sit on toilet for 5-10 min after each
meal, give sticker or game reward for each effort,

Rome 111 criteria for the diagnosis of functional constipation in

children

Infants and toddlers

Children with

manth

week

retention

toilet

At least two of the following
present for at least one

Two or fewer defecations per

At least one episode of
incontinence after the
acquisition of toileting skills

History of excessive stool

Histary of painful or hard
bowel movements

Presence of a large fecal mass
in the rectum

Histary of large-diameter
stoals that may obstruct the

developmental age 4 to
18 years

At least two of the following
present for at least two
months

Two or fewer defecations per
week

At least one episode of fecal
incontinence per week

History of retentive posturing or
excessive volitional stool
retention

History of painful or hard bowel
rmovements

Presence aof a large fecal mass in
the rectum

History of large-diameter stools

that rnay obstruct the toilet

record BMs and symptoms with log
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Diverticulosis

increasing age

-Diverticula are outpouchings of the mucosa and submucosa through the muscular layer of the

-A 20™ century disease associated with Western lifestyle of low fiber, red meat, obesity, and Signs & symptoms
-Many cases of colonic diverticula are asymptomatic and discovered incidentally
-Chronic constipation, abdominal pain, fluctuating bowel habits

Workup

-CBC shows leukocytosis with left shift

-CT with contrast is imaging of choice to assess severity
-Plain films for free air, ileus, or obstruction

colonic wall; they can become perforated and infected with constipation or increased -May have mild LLQ tenderness
intraluminal pressure
Management
-May reduce complications of diverticulosis with fiber supplements
Diverticulitis
Signs & symptoms Management Prognosis
-Mild to severe LLQ or suprapubic pain + palpable mass -Uncomplicated/simple = empiric treatment with 7- -Complications: lower GIB,
-Acute GIB that is painless and maroon in color 10 days of outpatient antibiotics to cover aerobes intra-abdominal abscess or
-Fever, malaise, constipation, diarrhea, cramping, bloating,  and anaerobes (cipro + metronidazole), clear liquids  peritonitis secondary to
nausea, vomiting, dysuria, and urinary frequency diet until clinical improvement (2-3 days), surgical perf, fistulas, obstruction
consult if no improvement or worsening of -30-40% of cases will have
Differential: perforated colonic carcinoma, Crohn’s, symptoms in 72 hours episodic abdominal cramps
appendicitis, ischemic colitis, C. diff, ectopic pregnancy, -Refer for colonoscopy, CT colonography, or barium  without frank diverticulitis
ovarian cyst, ovarian torsion enema with flex sig 2-6 weeks after recovery to -30% of cases will go on to
evaluate extent of diverticulosis and exclude have a second attack of

malignancy (don’t want to do this right away due to  diverticulitis
risk of causing perforation)

-Complicated (peritonitis, obstruction, perf, abscess,

or fistula) = hospitalization with IV antibiotics

(ampicillin, gentamicin, and metronidazole), IVF,
pain management, and antiemetics

-The most common cause of intestinal obstruction in infants < 1 year Differential
-Most cases are between 6 months and 3 years of age -Malignancy if child is over 3
-Can occur multiple times

‘Workup
Etiologies -Plain films showing SBO
-Idiopathic: most cases -US showing “pseudokidney sign” or “lasagna sign” (test of choice)
-Viral Management

-Underlying condition: Meckel diverticulum -Refer for emergent reduction via enema or surgical repair
Sings & symptoms

-Periodic colicky abdominal pain
-Vomiting

-Bloody “currant jelly” stools
-Palpable mass or “sausage” in RUQ
-Lethargy

-May be primary or secondary due to bacterial overgrowth, enteritis, Celiac disease, IBD, etc. Management

-High prevalence among Native Americans, patients of African descent, and Hispanics -Avoid milk and ice cream as they have the highest amount of lactose
-Lactase supplementation (variable results)
Signs & symptoms -Add Lactaid to milk and let sit overnight before drinking

-Abdominal pain, bloating, farts, diarrhea, and possibly vomiting after ingestion of lactose -Utilize yogurt or cheese for dietary calcium needs, or supplement
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-Not everyone needs continued treatment or any treatment at all; treat the affected area

-Both are autoimmune

-Incidence highest in 15-40 year olds and > 60 year olds

-Tend to run in families

-Extraintestinal manifestations possible: eye (uveitis, episcleritis), skin (erythema nodosum, pyoderma

gangrenosum), liver, joints

-Diagnosis relies on a combination of endoscopy, histology, radiography, labs, and clinical data

-Response to any given treatment is only 30-70%

-Use steroids sparingly to induce remission

-During flare, check WBCs, H/H, f/u with endoscopy referral if not improving

Crohn’s Disease

Ulcerative Colitis

-Can affect any portion of GI tract from lips
to the anus and has transmural involvement,
however most common site is ileum
-Disease skips areas = skip lesions

-Bouts of flares and periods of remission

Signs & symptoms

-Aggravated by smoking

-Fistulas and abscesses

-Perianal disease

-Obstructions

-Prolonged diarrhea and abdominal pain
-Fatigue

-Weight loss

Differential

-Ulcerative colitis

-IBS

-Appendicitis

-Yersinia enterocolitica enteritis
-Mesenteric adenitis

-Intestinal lymphoma
-Segmental colitis: ischemia, TB, amebiasis,
Chlamydia

-Diverticulitis with abscess
-NSAID-induced colitis

‘Workup

-Labs are not specific or reliable

-Initial imaging is upper GI series with small bowel follow-
through

-Colonoscopy shows cobblestoning with varying degrees of
mucosal ulceration

Management

-Steroids for flares

-Gentle wiping, sitz baths, perianal pads for perianal disease
-Low-roughage diet only for obstructive symptoms
-Mesalamine trials show that it is not effective for Crohn’s
-Antibiotics during flares have shown little to no efficacy
-Steroid courses PRN: budesonide has fewer side effects
-Immunomodulating agents for pts unresponsive to steroids
or requiring chronic steroids (refer to rheumatology):
azathioprine, mercaptopurine, methotrexate

-Annual colonoscopy recommended with > 8§ year disease
history

Complications

-Small bowel strictures

-Fistulae to bowel, bladder, vagina, or skin

-High oxalate from malabsorption of ingested fat (binds Ca)
-> kidney stones, gallstones

-Often require surgical management

-Disease begins in the rectum and is
limited to the colon with superficial
penetration of the mucosal wall
-Bouts of flares and periods of
remission

Signs & symptoms

-Proctitis

-Tenesmus

-Lower abdominal or pelvic cramping
-Bloody diarrhea

-Mucus or pus per rectum

-Fever

Differential

-Infectious colitis: Salmonella, Shigella,
Campylobacter, amebiasis, C. diff,
enteroinvasive EC, CMV
-Ischemic colitis

-Crohn’s disease

-Diverticular disease

-Colon cancer
-Antibiotic-associated diarrhea or
pseudomembranous colitis
-Infectious proctitis: gonorrhea,
Chlamydia, HSV, syphilis

Workup

-Labs: | serum albumin, CBC for anemia,
1 ESR

-Negative stool cultures

-Sigmoidoscopy with biopsies showing
crypt abscesses, chronic colitis for dx
-Barium enema may show “stovepipe”
colon due to loss of haustral folds

Management

-Distal colitis = DOC is topical
mesalamine, hydrocortisone suppositories
PRN, second-line therapy is oral
sulfasalazine

-Mild-mod colitis (above sigmoid colon)
-> oral 5-ASAs, add hydrocortisone foam
or enema if needed, refer for
immunomodulating agents if no response
-Severe flare = send to ED for
hospitalization

-Screening colonoscopies ever 1-2 years
for patients with > 8 year history of disease

Complications
-Toxic megacolon
-Extension of colonic disease

-Perianal fistula: lymphogranuloma -Radiation colitis or proctitis -Perforation

venereum, cancer, rectal TB -Strictures

-Chronic abdominal pain and  Signs & symptoms Workup Management

altered bowel habits in the -Pain relieved with defecation -Need to r/o IBD, infections, cancer -Patients with elevated IgG can try elimination
absence of any organic cause  -More frequent stools at onset of pain -FOBT diets (lactose, gluten)

= functional -Passage of mucus -CBC, CMP, ESR, serum albumin -Psychiatric eval for anxiety or depression
-Subtypes of constipation- -Bloating -Consider TSH -Reassurance that there is no change in life
predominant, diarrhea- -Sense of incomplete evacuation -Celiac panel if diarrhea expectancy although there is no cure
predominant, and mixed -Urgency -Manning and Rome criteria for diagnosis -Abdominal pain = antispasmodics,

-Increased risk of developing
after acute infectious
gastroenteritis

-Red flags for something that is NOT IBS that need a
colonoscopy: abnormal exam, fever, + FOBT, weight loss,
onset in older patient, nocturnal awakening, low Hb,
TWBCs, 1ESR

antidepressants
-Diarrhea - loperamide cautiously
-Constipation = bulking agents

Differential: dietary, infection, IBD,
psychogenic, malabsorption, tumors,
endometriosis
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-Most cases are acute

-Risk factors: age,
atherosclerosis, low cardiac
output, arrhythmias, severe
valvular disease, recent M1,
intra-abdominal malignancy

Signs & symptoms
-Diarrhea
-Fever

Workup

-Surgical consult

-A tear or erosion in the epithelium of the anal canal
-Acute or chronic

Causes

-Usually due to large or hard-to-pass stool
-Infectious: TB, syphilis, HIV, occult abscess
-Carcinoma

-Granulomatous disease

-IBD

-Prolonged diarrhea

-Anal sex

-Childbirth

Prevention
-Avoid constipation with high fiber and fluid intake
-Wiping with moist cloth

-Hyperactive phase: passage of bloody stool,
severe abdominal pain
-Paralytic phase: diffuse abdominal pain, tender

-Mesenteric angiography is the gold standard

Management

-Restoration of intestinal blood flow
-Hemodynamic support

-Correction of metabolic acidosis
-Initiation of broad spec AB

-NGT for gastric decompression

its branches: middle colic, right colic, ileocolic arteries. Blue - supply from

areas of SMA and IMA supplies), which lies at the splenic flexure

Signs and Symptoms

-Tearing pain with BMs, although less painful if chronic
-Small amount of bright red blood on toilet paper

-Usual location is posterior midline

-Perianal pruritus or skin irritation

-Acute fissures appear like a paper cut

-Chronic fissures usually have raised edges with external
skin tags and hypertrophied pillae

Differential

-Perianal ulcer: IBD, TB, STDs

-Anorectal fistula: differentiate from fissure by tract
formation

Management

-Stool softeners

-Sitz baths

-1% hydrocortisone cream

-2% nitroglycerine cream: 1 blood flow and reduces pressure
on internal anal sphincter

-Surgical consult if not improving in 6 weeks; possible need
for internal sphincterotomy

abdomen, bloating, no further bloody stools, -Bowel rest
Etiologies absent bowel sounds
-Low blood pressure -Shock phase: fluids leaking through damaged Prognosis
-Clot colon lining = metabolic acidosis, dehydration, -Most patients make a full recovery without sequelae
-Vasoconstriction hypotension, tachycardia, confusion
-Idiopathic Colonic blood supply. Pink - supply from superior mesenteric artery (SMA) and

inferior mesenteric artery (IMA) and its branches: left colic, sigmoid, superior
rectal artery. 7 is for so-called Cannon-Bohm point (the border between the

Typical anal fissure

1) Posterior or anterior location
2) Mo evidence for Crohn’s disease

v

Treat for ene month
with:
1) Bulk fiber supplements
2) Stool softeners
3) Nitroglycerin ointment
0.2 to 0.4 percent four
times daily (maost helpful
for spasm occuring after
bowel movements)*
4) Warm sitz baths

. Continue " Consider
Nonhealing Persistent fissure . to
*| additional *| rule out Crohn's
manth disease

Unsuccessful after 90
days or patient
il

Mo evidence
of Crohn's
disease

Healing ling, or not a good
Lateral candidate Consider Batox
- s ction (oubli
Consider {Major fear of healing rates have
colonoscopy or patients is mild not been consistently
i to mod 4 i reproduced in practice,
Either option P I3 4
if patient had incontinence. e o we recommend in the
rectal bleeding Less aggressive following settings):

sphinctarotomy
technigues are
probably as
effective with

low incidence of

incontinence. )

A

Mew Alternatives
(Topical forms not available
in all countries.)

1) Calcium channel
blockers (oral diltiazem
60 mg twice daily for 8
weeks or topical
diltiazem 2 percent
twice daily for 8 weeks)

2) Topical bathanachal
0.1 percent three times
daily for 8 weeks

3) Nifedipine gel 0.2
percent twice daily for
3 weeks

1) An intermediate
step prior to
surgery in
multiparous women
who have attenuated
sphincters

2) In eldery

3) To relieve spasm
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bowel
-Usually located in the ileum

-Malignant tumors very rare when compared to incidence in large

Signs and Symptoms

-Crampy, intermittent abdominal pain
-Weight loss, nausea, vomiting

-GI bleed

Risk Factors for Malignancy

-Familial cancer syndromes: HNPCC, Peutz-Jeghers, FAP

-Chronic inflammation: IBS, celiac disease

-Intake of alcohol, refined sugar, red meat, or salt-cured or smoked foods

-Villous adenomas can transform to malignancy

Leiomyoma
-Arise from intestinal submucosa

Lipoma
-Arise from submucosal or subserosal adipose

fibroma

Benign

-Duodenal adenomas associated with increased risk for colon cancer
-Tubular adenomas most common in the duodenum

Other benign small bowel tumors: desmoid tumor, hemangioma,

-Intestinal obstruction -Smoking?
-Usually asymptomatic if benign -Obesity?
Benign Malignant
Adenoma Adenocarcinoma Lymphoma

-Arises from glandular tissue
-Occurs in duodenum

Carcinoid Tumors

-A neuroendocrine cell tumor arising from the
enterochromaffin cells of the gut

-Most common type of small bowel malignancy

-Usually occurs in the ileum

-With mets can have carcinoid syndrome: watery diarrhea,
flushing, sweating, wheezing, dyspnea, abdominal pain,
hypotension

Malignant: Adenocarcinoma

-Almost always non-Hodgkin
-Includes MALT lymphoma, diffuse large B-cell
lymphoma, mantle cell lymphoma, and Burkitt lymphoma

Sarcoma

-Tumor of the mesenchymal cells

-Most common type is GI stromal tumor (GIST): may be
considered benign but all have the potential for malignant
transformation; should be resected if > 2 c¢cm; consider
imatinib (Gleevec) as neoadjuvant prior to resection if
large; rarely metastasizes

Non-Neoplastic Polyps

-Hyperplastic polyps = not pre-malignant = more
frequent screening not needed

-Hamartomatous polyps

-Inflammatory polyps

-Lymphoid polyps

Neoplastic Epithelial Polyps

-These are pre-malignant - need screens more
frequently for monitoring

-Tubular adenoma

-Tubulovillous adenoma

-Villous adenoma

Leiomyoma
-Tumor of smooth muscle
-Can occur in colon or rectum

Others

-Lipoma
-Neuroma
-Hemangioma
-Lymphangioma

-Accounts for 95% of primary colon cancers

-30% will be in the rectum, 25% on the right colon

-Risk factors: age, FH (up to 30% have a genetic component), DM2, metabolic
syndrome, ethnicity, IBD, high red meat or processed meat consumption,
inactivity, obesity, smoking, heavy alcohol use

-Prevention: diet with plant foods, healthy BMI, limited red meats, physical
activity

Associated Familial Syndromes

-FAP: also incurs risk of thyroid, pancreas, duodenal, and gastric cancers
-HNPCC: associated with endometrial, ovarian, gastric, urinary tract, renal cell,
biliary, and gallbladder cancers

-Most occur after age 50

Screening

-Begin assessing risk at age 20

-Begin screening at 40-45 for AA patients, at 50 for all other patients of average
risk; continue until life expectancy is estimated to be less than 10 years or 85
years at the latest

-Begin screening those with FH at least 10 years before the age at which the
youngest affected family member was diagnosed

-Colonoscopy every 10 years

-CT colonography or flexible sigmoidoscopy every 5 years

-FOBT annually for patients in whom imaging or visualization is not possible

Signs and symptoms

-Rectal bleeding

-Iron deficiency anemia

-Fatigue and weight loss
-Obstruction

-Change in stool quantity or caliber
-Abdominal mass or pain
-Weakness

-Mets to the liver and lung

‘Workup

-Colonoscopy for biopsy

-Abdominal/pelvis CT for staging (“apple core” lesions)
-CXR for mets

-Labs: CBC, CMP, baseline CEA for f/u

-PET

Management

-Early stage tumors may be removed endoscopically
-Hemicolectomy with lymph node dissection

-Local treatment of mets

-Chemo to eradicate micromets

-Radiation not typically used due to its high toxicity in the
gut
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-Obstruction can be
mechanical (intrinsic: post-
op) or functional (paralytic:
electrolyte abnormality, DM)

Types

-Simple obstruction = blood
supply intact

-Strangulated obstruction =
compromised blood supply
-Closed loop

-Obstruction can be
complete, partial, or
intermittent

Causes of Large Bowel
Obstruction

-#1 is neoplasms
-Diverticular disease
-Volvulus: usually sigmoid
or cecal

-Adhesions

dilation + systemic toxicity

Etiologies

-IBD

-Infectious colitis
-Ischemic colitis
-Volvulus

-Diverticulitis
-Obstructive colon cancer

Differential
-Paralytic ileus: occurs post-op or after

Causes of Small Bowel Obstruction
-#1 cause is adhesions from previous surgeries

-Hernias peritonitis (will see dilated small bowel
-Neoplasm in presence of dilated colon on KUB)
-Strictures -Intestinal pseudo-obstruction: recurrent
-Intussusception abdominal distension in the setting of no
-Meckel’s diverticulum mechanical obstruction

-Volvulus -Gastric outlet obstruction

-Intramural hematoma -Intestinal malrotation
Signs & Symptoms

-Crampy, generalized abdominal pain

-No signs of peritonitis

-Abdominal distension with diffuse midabdominal
tenderness to palpation

-Suspect ischemia with localized TTP

-Nausea

-Vomiting, may have coffee-ground emesis or feculent
material

-Reduced urine output

-Inability to pass gas

-However, pts may still be passing gas and having flatus
up to 12-24 hours after onset of obstruction, since the
colon requires this much time to empty distal to the
obstruction

Signs & symptoms
-Severe bloody diarrhea

Workup

-Abdominal plain film showing R colon
dilation > 6 cm, dilation of transverse
colon, absence of normal colonic
haustral markings, and air-filled
crevices between large pseudopolypoid
projections extending into the gut lumen

‘Workup

-BMP shows electrolyte derangements from fluid shifts
-Check lactate if concerned for bowel strangulation or
ischemia

-Initial imaging with KUB shows distended loops of small
bowel, air-fluid levels, free air under diaphragm if perforated,
“swirl sign” where bowel has twisted on its mesentery, and
“bird’s beak” or “corkscrew” if volvulus is also present
-Can f/u KUB with CT for further localization

-SBO in absence of prior abdominal surgery should trigger
malignancy workup

Management

-IVF

-Antibiotics

-NPO with NGT decompression

-Volvulus: rectal tube for decompression followed by surgical
repair to prevent recurrence

-Ischemia or perforation: immediate surgical intervention

-A potentially lethal complication of colitis that is
characterized by total or segmental nonobstructive colonic

Management

-Fluid resuscitation

-Correction of abnormal labs

-IV vanco and metronidazole

-Complete bowel rest

-Bowel decompression with NGT

-Surgical consult for subtotal colectomy with end-ileostomy for
pts not improving on medical management
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http://upload.wikimedia.org/wikipedia/commons/d/d3/Toxisches_Megacolon_bei_Colitis_ulcerosa.jpg

-Most arise from infected anal glands Workup Management

-Pelvic MRI for nonvisible nonpalpable abscess m -1&D with culture for pts needing abx or with
Signs & symptoms -Use Goodsall’s rule to assess tract location if %/ pain out of proportion to clinical findings
-Severe anal or rectal pain fistula is suspected carved fracts . . -Complicated abscess location may need OR
-Fever or malaise e TNy F YX“'—% -Antibiotics only for pts with valvular heart
-Area of fluctuance or patch of erythema may be visible memmmmmmmmeens M] """" disease, immunosuppression, extensive
externally or many only be palpable on DRE Straigh racts / \ cellulitis, or DM

-Fistula may form with non-healing anorectal abscess | -Surgical management if fistula present

-Engorgement of the venous plexuses of the rectum, anus, or with; with protrusion of the mucosa, anal margin, or both
-Classified as internal or external based on position in relation to dentate line

Causes
-Constipation or straining
-Portal HTN
-Pregnancy
Internal Hemorrhoids External Hemorrhoids
Classification Signs & symptoms
e  Grade I hemorrhoids are visualized on anoscopy and may bulge into the lumen but do not extend below the dentate line. -Rarely bleed but are extremely painful, especially if
thrombosed (exquisitely tender blueish perianal nodule)

e Grade II hemorrhoids prolapse out of the anal canal with defecation or with straining but reduce spontaneously. Tchi
-Itching

e Grade III hemorrhoids prolapse out of the anal canal with defecation or straining, and require the patient to reduce them into their - . .
-Visible externally on perianal exam

normal position.

e Grade IV hemorrhoids are irreducible and may strangulate. Management

-Sitz bath

-1% hydrocortisone

-Stool softeners

-May need to remove thrombosed clot

-Surgical referral if refractory to medical management

Signs & symptoms

-Painless bleeding after defecation
-Visible during anoscopy

-Not palpable or painful on DRE

Management
-1% hydrocortisone
-Refer to GI for rubber band ligation if prolapsed (bulging out of anus)
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-Risk factors: h/o or FH of hernia, older age, chronic cough, chronic constipation, strenuous exercise, abdominal wall injury, h/o AAA, smoking, ascites
-Differential: hydrocele, inguinal adenitis, varicocele, ectopic testis, lipoma, hematoma, sebaceous cyst, hidradenitis, psoas abscess, lymphoma, metastatic neoplasm, epididymitis, testicular torsion,

femoral hernia, femoral adenitis, femoral aneurysm
-Workup: groin US if uncertain of mass etiology

Direct Inguinal Hernia

Indirect Inguinal Hernia

Femoral Hernia

-When intestine plows through
weak abdominal tissue in area of
Hesselbach’s triangle (bordered by
inguinal ligament, inferior
epigastric vessels, and rectus
abdominis)

Causes

-Increased intra-abdominal
pressure

-Weakening of tissue due to age or
smoking

Signs and Symptoms

-Bulge in area of Hesselbach’s triangle

-Only mild, intermittent pain or discomfort unless incarcerated or
strangulated

-Signs of sepsis in an incarcerated hernia

Management

-If only mild symptoms or asymptomatic = consider watchful waiting
-Attempt manual reduction of incarcerated hernias

-If symptomatic - surgical hernia repair, usually laparoscopic if
bilateral or recurrent

Prognosis

-High post-op recurrence

-Technically a type of ventral hernia since it is an abdominal wall defect

-Caused by open umbilical ring, which usually closes in all kids by 5 years but may be slower to

close in black children
-May interfere with feeding if it contains bowel
-Rarely become incarcerated or strangulated in kids

-Caused by defects in the abdominal wall
-Diastasis recti is an abdominal wall defect but is not a true hernia and does not
require repair

Types

-Incisional: occurs through site of previous surgical incision
-Epigastric: occur between umbilicus and xiphoid process
-Spigelian: hernia through Spigelian fascia

-Most common type of hernia
-Occurs when intestine slips
through an abnormally open
inguinal canal (patent
processus vaginalis)

Small bowel

-Variation is a pantaloon
hernia which is a combined
direct and indirect inguinal
hernia where both hernias
straddle each side of the
inferior epigastric vessels

Signs and Symptoms
-Bulge in scrotum due to herniation through inguinal canal

Management
-Higher risk of strangulation so surgical repair is indicated

Prognosis
-Risk of postoperative pain syndrome from damage to ilioinguinal
nerve

Management

Signs and Symptoms

-Spigelian hernias may not be detected on physical
exam but pts present with mid or lower abdominal
pain and swelling lateral to rectus muscle

‘Workup

-CT to visualize Spigelian hernia symptomatic

Management

-Most incisional hernias should be repaired (mesh is preferred) due to
risk of incarceration unless very small or large, or upper abdominal and
asymptomatic

-Epigastric hernias have low risk for incarceration and only need repair if

-Occurs through the femoral canal, which is just below
the inguinal ligament

-Bordered by femoral vein laterally, lacunar ligament
medially, and Cooper’s ligament below
-More common in females

Signs and Symptoms
-Commonly presents emergently as an incarceration or
strangulation

Management
-Surgical repair

-Referral for surgical repair indicated when hernia is incarcerated, extremely large, or symptomatic

-Surgical repair of Spigelian hernias due to high risk of strangulation
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Internal Hernia

Obturator Hernia

Littre Hernia

Richter Hernia

Richter Hernia

-Occurs after abdominal surgeries
when the bowel gets trapped as a
result of new anatomic
relationships

-Occurs when small bowel herniates
into the obturator canal

-Any groin hernia that contains
Meckel’s diverticulum

Acute Diarrhea

-Occurs when a knuckle of
bowel protrudes into a hernia
defect, but only a portion of the
circumference is involved and
the bowel lumen remains patent

-Any hernia that contains intra-abdominal
organs

-Less than 2 weeks’ duration

Etiologies

-Most common causes are infectious agents, bacterial
toxins, or drugs

-Anal sex: Neisseria gonorrhoeae, syphilis,
lymphogranuloma venereum, HSV

-Noninfectious: drug reaction, UC, Crohn’s, ischemic
colitis, fecal impaction, laxative abuse, radiation colitis,
emotional stress

Inflammatory

-Invasive or toxin-producing bacteria

-Causes: shigellosis, salmonellosis, Campylobacter,
Yersinia, C. diff, EHEC, Entamoeba histolytica, Neisseria
gonorrhoeae, Listeria

-Blood, pus, fever = fecal leukocytes usually present
-Diarrhea is typically smaller in quantity

-Associated LLQ cramps, urgency, tenesmus

-Workup with stool cultures, C. diff, ova, parasites

Non-inflammatory

-Viral or noninvasive bacteria

-Infectious causes: virus, preformed toxin, toxin producing bacteria,
protozoa (ETEC, Staph, Bacillus cereus, Clostridium, viruses, Giardia)
-Watery, nonbloody = no fecal leukocytes

-Diarrhea may be voluminous

-May have periumbilical cramps, bloating, n/v

-Prominence of vomiting suggests food poisoning or viral enteritis
-Typically only eval if persists beyond 7 days or worsens

When to evaluate further

-Signs of inflammatory diarrhea: fever > 101.3, bloody diarrhea, abdominal
pain

-Passage of > 6 loose stools in 24 hours

-Profuse watery diarrhea and dehydration

-Frail older patients

-Immunocompromised patients

-Hospital-acquired diarrhea

—> Tests indicated: fecal leukocytes, routine stool culture, C. diff if recent
hospitalization or antibiotics, 3x ova and parasites if > 10 d, travel,
community water outbreak, HIV, MSM

Management

-Rehydration: % tsp salt, 1 tsp baking soda, 8 tsp sugar, 8
oz OJ diluted to 1 L with water

-Antidiarrheals for mild to moderate illness

-Loperamide (non-systemic opioid) as long as there is no
blood, high fever, or systemic toxicity

-Bismuth subsalicylates (Pepto Bismol) good for traveler’s
diarrhea as it is antibacterial and anti-inflammatory
-Empiric antibiotic treatment only for
immunocompromised, significant dehydration, mod-severe
fever, tenesmus, bloody stools, or presence of fecal
lactoferrin = cipro, Septra, or doxycycline

-Antibiotics are not recommended in nontyphoid
Salmonella, Campylobacter, EHEC, Aeromonas, or
Yersinia

-Antibiotics are recommended in shigellosis, cholera,
extraintestinal salmonellosis, traveler’s diarrhea, C. diff,
giardiasis, and amebiasis

-Hospitalization for severe dehydration, severe or
worsening bloody diarrhea, severe abdominal pain, signs of
sepsis, or worsening diarrhea in patients > 70

Chronic Diarrhea

-Greater than 4 weeks’ duration
-Not attributed to viruses or bacteria other than C. diff

Differential and signs/symptoms

-Osmotic (lactose intolerance or other osmotic agents, factitious Mg overuse or laxative use): stool

volume changes with fasting, 1 stool osmotic gap

-Secretory (hormonally mediated, factitious, villous adenoma, bile salt malabsorption, meds): > 1L
stool per day, little change with fasting, normal stool osmotic gap, nonanion gap metabolic acidosis,

hyponatremia

-Inflammatory (UC, Crohn’s, microscopic colitis, malignancy, radiation): fever, hematochezia,

abdominal pain, anemia, hypoalbuminia, 1 ESR or CRP

-Meds: SSRISs, cholinesterase inhibitors, NSAIDs, PPIs, ARBs, metformin, allopurinol
-Malabsorption: weight loss, elevated fecal fat, anemia, hypoalbuminia
-Motility disorders (IBS): systemic disease or prior abdominal surgery

-Chronic infections (parasites, AIDS-related)

Workup

-Ask if diarrhea occurs at nighttime or while fasting
-Exclude causes of acute diarrhea, lactose intolerance,
IBS, previous gastric surgery, parasitic infections,

meds, systemic disease

-Initial tests: CBC, CMP, Ca, P, albumin, TSH,
vitamin A, vitamin D, INR, ESR, CRP, IgA for Celiac
-Stool studies: ova, parasites, electrolytes, fat stain,
occult blood, leukocytes or lactoferrin

-Consider antigen detection for Giardia and

Entamoeba

tumors

-Consider acid stain for Crypto and Cyclospora
-Refer for colonoscopy with biopsy
-Further testing: 24 hour fecal fat, neuroendocrine

Management

-Loperamide

-Diphenoxylate with atropine
-Codeine and deodorized tincture
of opium: only for intractable
chronic diarrhea

-Clonidine

-Octreotide: for neuroendocrine
tumors and AIDS diarrhea
-Cholestyramine
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-Supplements indicated for children from neglected or deprived environments, anorexia, inadequate appetite, lead poisoning, failure to thrive, limited sunlight exposure, with chronic disease affecting
absorption and utilization of nutrients, who are trying to lose weight, or are on restrictive diets

Vitamin Iron Vitamin D Calcium
Screening -Hb routinely checked at 12 months, 3 years, annually in | -Screen kids with risk factors (premature, -Ask about milk consumption at well child visits
teen females, once in teen males exclusively breast fed, vegetarian diet, high altitude,
-Screen at 15-18 months for high risk infants malabsorption)
Signs of deficiency | -Anemia -Rickets -Rickets
-Impaired psychomotor or mental development -Osteomalacia -Susceptibility to fracture
-Susceptibility to infection
-Decreased exercise capacity
-Thrombosis
Workup -Hb or CBC -25-OH vitamin D level -DEXA scan
-Ferritin, Hb electrophoresis, B12, folate
-FOBT
-Celiac workup
-IBD workup
Recommendations | -Iron supplements for preterm infants until 12 months -At least 400-600 IU daily -Whole milk from 1-2 years of age
-Iron-fortified infant formulas -Follow supplementation with laboratory testing -Kids 1-3 need 700 mg of Ca (~2 cups of milk)
-No cow’s milk until 12 months -Kids 4-8 need 1000 mg of Ca (~2-3 cups of milk)
-Supplement as needed with oral iron -Kids 9-18 need 1300 mg of Ca (~3+ cups of milk)
-Recheck CBC every 4 weeks during therapy -Decrease soda intake (P in it associated with bone fx)
-Other sources: white beans, broccoli, fortified OJ, salmon,
sweet potatoes
-Calcium in spinach is not bioavailable!

Nutrient Copper Iodine Selenium Zinc
At risk -X-linked transport mutation -Consumption of uniodized salt -Chinese diet devoid of selenium -Low protein intake
-Malabsorption after GI surgery or gastric -TPN without supplementation -From developing country
bypass
-Ingestion of high doses of Zn
Signs & | -Anemia -Skin depigmentation -Goiter -Cardiomyopathy -Growth retardation -Immune dysfunction
symptoms | -Ataxia -Edema -Hypothyroidism = | growth, -Skeletal muscle dysfunction -Hypogonadism -Night blindness
-Myeloneuropathy -Osteoporosis development, and cognitive function -Oligospermia -Impaired wound
-Fragile hair -Hepatosplenomegaly -Alopecia healing
-Impaired taste -Skin lesions
Nutrient Chromium Iron Magnesium Vitamin B12 Vitamin D
At risk -Hospitalized patients with increased metabolic -Menstruating | -ICU -Vegetarians -Elderly -Celiac or IBD
demands, especially diabetics women -Homebound -CKD
-Short bowel syndrome -Limited sun  -Gastric bypass
-Burns or trauma exposure -Cystic fibrosis
-TPN without supplementation -Obesity -Anticonvulsants
Signs & | -Impaired glucose tolerance -Microcytic -Insulin resistance -HTN -Lethargy -Osteoporosis
symptoms anemia -Constipation -Fibromyalgia -Unwanted weight loss -Nonspecific msk pain
-Migraines -Weakness -Mental status change -Rickets
-RLS -Trosseau and Chvostek -Anxiety -Alopecia
-Cramping signs -Depression
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-Autosomal recessive disorder

Signs & symptoms
-Intellectual disability
-Epilepsy

-Screened for in newborn metabolic screening
-From defective conversion of phenylalanine to
tyrosine

-Phenylalanine is found in breast milk and

standard formulas -Eczematous rash

-Abnormal gait, posture, or stance
-“Mousy” urine or body odor

Differential Management
-BH4 deficiency -Dietary restriction

-Frequent phenylalanine and tyrosine
Workup monitoring

-Elevated serum phenylalanine

-Jaundice is common in newborns since it is formed at high levels during this time
and not cleared as well as in adults

-Hyperbilirubinemia puts infant at increased risk for encephalopathy and
kernicterus

-Jaundice within first 24 hours of life is worrisome

-Jaundice developing in 72-96 hours is physiologic and resolves in 1-2 weeks
-“Breast milk jaundice” begins in the first week after birth, peaks at 2 weeks, and
then declines; it is not dangerous and is probably due to the infant’s immature
liver and intestines

Risk and protective factors

-Major risk factors for infants > 35 weeks’ gestation: predischarge total bili in the
high risk zone, jaundice in first 24 hours, positive DAT or known hemolysis,
gestational age 35-36 weeks, previous sibling received phototherapy,
cephalohematoma or significant bruising, exclusive breastfeeding, East Asian race

-Minor risk factors: predischarge total bili in the high intermediate risk zone, gestational age 37-38
weeks, jaundice observed before discharge, previous sibling with jaundice, macrosomic infant of
diabetic mother, maternal age > 25 years, male gender

-Decreased risk factors: total bili in low risk zone, gestational age > 41 weeks, exclusive bottle
feeding, black race, hospital d/c after 72 hours

Signs & symptoms
-Appearance of jaundice begins in the face and progresses to the chest, abdomen, arms, and then
legs

Screening

-Usually done routinely at time of metabolic screening prior to discharge (USPSTF grade I);
infants with total bili > 95™ percentile are at increased risk

-Routine follow-up appointments after discharge are timed to assess developing jaundice, with f/u
in 3 days for infants d/c before 24 hours (or sooner if high-risk), and later for infants d/c after 48
hours or beyond

Management

-Total bili values are compared in
percentiles (Bhutani nomogram)
-Calculate risk zone of infant based
on risk factors and total bili values
-Admit for phototherapy if needed
-Admit for exchange transfusion if
needed: initiated when
phototherapy has failed or infant
has signs of neuro dysfunction
-Home measures for low-risk
infants: increasing frequency and
efficacy of breastfeeding,
supplementing inadequate
breastfeeding with formula
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Chronic Abdominal Pain = greater than 1-2 months duration
-Most digestive tract pain is perceived in the midline, so any lateralizing is usually the gallbladder, kidney, ureter, ascending/descending colon, or ovary
Organic Etiologies Functional Etiologies

Right upper quadrant Left upper quadrant

Hepatitis Splenic abscess

Cholecystitis Splenic infarct

Cholangitis Gastritis

Biliary colic Gastric ulcer

Pancreatitis Pancreatitis

Budd-Chiari syndrome Left lower quadrant

Pneumaniafempyema pleurisy Diverticulitis

Subdiaphragmatic abscess Salpingitis

Right lower quadrant Ectopic pregnancy

Appendicitis Inguinal hernia

Salpingitis Nephrolithiasis

Ectopic pregnancy Irritable bowel syndrome

Inguinal hernia Inflammatory bowel disease

Nephralithiasis Diffuse

Inflammatory bowel disease Gastroenteritis

Mesenteric adenitis (yersina) Mesenteric ischemia

Epigastric Metabolic (eq, DKA, porphyria)

Peptic ulcer disease Malaria

Gastroesophageal refluz disease Familial Mediterranean fever

Gastritis Bowel obstruction

Pancreatitis Peritonitis

Myocardial infarction Irritable bowel syndrome

Pericarditis

Ruptured aortic aneurysm

Periumbilical

Early appendicitis

Gastroenteritis

Bowel obstruction

Ruptured aortic aneurysm
Management -Dietary changes: removing lactose or increasing fiber
-Goal is to return to normal function vs. complete elimination of pain -Set plan for return to school (may begin part-time but homeschooling is discouraged)
-Pain diaries -Medications for pain triggers: acid, constipation, altered motility
-Biopsychosocial model of care receives higher satisfaction in this setting -Refer to GI for alarm symptoms of active or persistent bleeding, weight loss, early satiety
-Relaxation techniques with peptic symptoms, loss of appetite, persistent chest pain, persistent vomiting, or failure to

improve with medical therapy
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Pediatric Acute Abdominal Pain

Differential
Neonate 2 months-2 years 2-5 years >5 years
Colic Gastroenteritis Gastroenteritis Gastroenteritis Intraabdominal abscess
Dietary protein Viral illness Viral illness Viral illness IRuptured ovarian cyst
allergy Trauma (including inflicted injury) Trauma (including inflicted injury) Appendicitis Cholecystitis
Volvulus Incarcerated hernia Appendicitis Trauma IPancreatitis
Necrotizing Intussusception Pharyngitis Constipation Urolithiasis
enterocolitis Urinary tract infection Constipation Pharyngitis Hepatitis
Testicular torsion Foreign body ingestion Urinary tract infection Pneumonia (lower lobe = diaphragm irritation)  [Meckel's diverticulum
Adhesions Sickle cell syndrome vasoocclusive Pneumonia Urinary tract infection: may also cause diarrhea Perforated ulcer
crisis Intussusception Diabetic ketoacidosis IAdhesions
Dietary protein allergy Foreign body ingestion Sickle cell syndrome vasoocclusive crisis Hemolytic uremic syndrome
Tumor Sickle cell syndrome vasoocclusive crisis Henoch Schénlein purpura Myocarditis, pericarditis
Hirschsprung disease Henoch Schénlein purpura Ovarian torsion Primary bacterial peritonitis
Adhesions Ovarian torsion Testicular torsion [Familial Mediterranean fever
Hemolytic uremic syndrome Intraabdominal abscess Inflammatory bowel disease IAbdominal migraine
Toxin Tumor
Meckel's diverticulum Adhesions
Hepatitis Hemolytic uremic syndrome
Hepatitis
Meckel's diverticulum
Toxin
Primary bacterial peritonitis
Workup -Urine HCG for all menstruating females Management

-Unnecessary for kids that are otherwise healthy, well-appearing,
and have normal Pes

-CBC with smear for infection and red cell morphology

-Hct for bleeding

-Rapid Strep test

-Imaging for kids with hx of trauma, peritoneal irritation signs,
obstructive signs, masses, distension, or focal tenderness or pain
(for pediatric appendicitis, consult with pediatric surgeon before

-Liver enzymes and amylase for suspected hepatitis, cholecystitis,  ordering imaging) = abdominal film for obstruction, upper GI

or pancreatitis
-BMP for DKA
-Urinalysis

series with contrast for volvulus, US or contrast enema for
intussusception, CT with contrast when a wide variety of dx are
being considered, US or non-contrast helical CT for urolithiasis

-Pain control with morphine is shown to not affect exam

results
-Rule out life-threatening etiologies
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Pediatric Fractures

Types of Fractures

General Information

-Bowing and greenstick fx are unique to kids due to their
skeletal immaturity

-Growth plate fx are classified by Salter-Harris

-Most fx only require closed reduction

-Kids heal faster due to more active periosteum and
higher % cartilage

Fractures Associated with Child Abuse
-Metaphyseal corner fx: child abuse until proven
otherwise

-Posterior rib fx: child abuse until proven otherwise
-Any fracture in a child under 1

/-LE fracture in a non-ambulatory child

-Multiple fractures in various stages of healing
-Sternal or scapular fx: high impact mechanism such as
MVC required or else it may be child abuse
-Spinous process fracture

-Lower specificity: clavicular fx, long bone fx, linear
skull fx

-May involve part or all of bone cortex
-Open = skin or overlying mucous membrane is breached;
closed = no damage to skin or mucous membrane

Presentation

-Will always cause pain

-Tender, swollen, and with mobility at the fracture site
-Loss of limb function

Workup

-All suspected fractures need at least 2 views for
radiographs: AP, lateral

-CT for subtle stress fractures or for inability to detect on
x-ray but with high suspicion

-MRI: T1 for new fractures, T2 for older fractures

Complications

-Most commonly DVT or PE

-Compartment syndrome

-Avascular necrosis

-Nerve injury

-Malunion, nonunion, or delayed union

-Complex regional pain syndrome form injury to
sympathetics (burning pain, skin changes, swelling,
excessive sweating at site of injury)

-Displaced greater tuberosity and unusual subclavicular
bulge

-May have loss of sensation over shoulder due to
axillary nerve entrapment

Injury Type Information Signs & Symptoms Workup Management & Prognosis
Shoulder -Usually anterior -Pt will support affected arm with the other arm -Posterior dislocation can be
Dislocation -Shoulder may appear flattened life-threatening - immediate

ortho consult

-Manual relocation

-Can resolve spontaneously
after a few weeks
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Injury Type Information Signs & Symptoms Workup Management & Prognosis
Clavicle -Usually a pediatric fracture -Affected extremity held close to body -Immobilization in figure 8
Fracture -MOI: direct force to lateral shoulder -Shoulder is slumped downward, forward, and inward dressing

from a fall or sporting injury
Scapula -MOI: direct violent trauma -May also have injury to ribs, chest wall, or shoulder -Immobilization with sling
Fracture girdle and swathe dressing
-Shoulder is adducted and arm is held close to the body
AC joint -MOI: direct blow to shoulder -Step deformity -Crossover test -Depends on classification
separation -Tenderness over joint -X-rays -May need surgery
Common Shoulder Disorders

Injury Type Information Signs & Symptoms Workup Management & Prognosis

Subacromial -Shoulder pain with motion as well as rest -Bursal fluid aspiration for if signs of -Indomethacin or other NSAID at anti-
bursitis -Tenderness of bursa inflammation present inflammatory doses

-Steroid injection for severe or persistent pain

Biceps tendon

-Includes tendonitis,

-Pain over anterior shoulder that radiates to biceps

-Speed’s and Yergason’s tests

-Rest

injury tendinosis, subluxation, -Pain aggravated by lifting, pulling, or overhead -US or MRI -NSAIDs
partial tears, and complete motion -PT
tears -Click -Subacromial or biceps tendon sheath
-Night pain injections
-Ecchymosis and swelling with rupture -Refer to ortho for rupture
-May have other associated injuries such as SLAP
tear or rotator cuff injury
Rotator cuff -Rotator cuff tendinopathy: night pain, pain with -US is gold standard -Cryotherapy, rest, ice, NSAIDs
injury overhead motion -MRI -6 weeks of PT
-Rotator cuff tear: weakness, difficulty reaching, -1-2 steroid injections for pain refractory to
may be asymptomatic orals
-Tears can be chronic or acute -Refer to ortho if suspecting tear or with no
improvement in 6-9 months
Shoulder -Refers to compression of -Increased translation of humeral head -R/o rotator cuff tear and adhesive capsulitis | -PT
impingement | the GHJ with shoulder -Abnormal acromion morphology -Neer and Hawkins impingement tests -Refer to ortho after 3 months of failed
syndrome elevation -Osteophytic changes of the AC joint -Radiographs conservative treatment
-Pain with overhead activity -US
Shoulder -A result of excessive laxity | -Recurrent episodes of shoulder instability and -R/0 unidirection cause of instability such as | -PT
instability of the GHJ - failure to keep | pain: looseness, crepitus, anterolateral shoulder a tear -Referral to orthopedic surgery for persistent

head of humerus centered in
glenoid fossa

pain

-Positive sulcus sign
-Crepitation or popping
-Positive apprehension test

pain or recurrent dislocation episodes
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Injury Type Information Signs & Symptoms Workup Management & Prognosis
Adhesive -Contraction of GHF capsule | -Painful stage for up to 3 months -R/o rotator cuff tear -PT
capsulitis -Usually secondary to -Followed by adhesive stage for 3-6 months (less -NSAIDS
immobilization after an pain but increased stiffness and reduced -Injections
injury movement) -Surgical lysis of lesions
-Can also be from thyroid -Recovery stage: |pain, slow 1 ROM,
issues, chemo, radiation, DM | spontaneous but incomplete recovery
Injury Type Information Signs & Symptoms Workup Management & Prognosis
Humeral shaft | -Typically from trauma in the -Extensive bruising of upper arm -Wrist splinting and casting over site of
fracture elderly -Wrist drop from radial nerve damage break

Injury Type Information Injury Type | Information
Nursemaid’s -MOI: being pulled up too hard Medial -MOI: acute valgus sress during
Elbow (Radial | by hand or wrist = radial head epicondyle FOOSH, posterior stress,
Head slipping out of annular ligament fracture chronic muscular traction
Subluxation) -S/s: crying, screaming, holding (throwing)
arm flexed against belly, refusal -Associated with elbow
to use arm dislocation or subluxation
-X-ray & assess neurovascular
involvement
-Reduce with flexion and
supination of the arm (usually
occurs during x-ray positioning)
Supracondylar | -Pediatric fracture —— Radial head | -MOI: FOOSH
fracture -Usually involves distal humerus displacement fracture -Decreased ROM in elbow
-S/s: Limb ischemia if branchial -Difficult to see on x-ray, may see
artery is damaged displacement of fat pad, elbow
-X-ray showing posterior sail effusion
sign, anterior humeral line drawn
will not bisect the capitate
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Lateral condylar

-MOI: FOOSH with extended

fracture elbow, traction forces, or acute
varus stress
Common Elbow Disorders
Injury Type Information Signs & Symptoms Workup Management & Prognosis
Lateral or -A chronic tendinosis from repetitive | -Pain with flexion (tennis or racquet) -Ice -lontophoresis
medial motion and overuse rather than acute | -Pain with extension (golfing) -Stretch -Surgical release
epicondylitis | inflammatory process -Strap brace -Injections
Olecranon -Onset may be from trauma or may -Red, swollen joint -R/o infection, gout, and triceps rupture -Compression sleeve
bursitis be idiopathic -May be painful -Anterior splint
-Often seen in truck drivers from -Rarely bursectomy if chronic
repetitive leaning

Wrist Fractures

Injury Type Information Injury Type | Information
Colles Fracture | -MOI: FOOSH - posterior displacement Chauffeur’s | -MOIL: FOOSH -> fracture of radial styloid,
of Distal Radius | of wrist (“dinner fork deformity”) Fracture of | usually due to compression against the
-Casting alone if nondisplaced Distal Radius | scaphoid
-Closed reduction followed by casting if
slightly displaced
-ORIF & short arm cast if displaced
Smith Fracture | -MOI: opposite Colles = fall on back of Scaphoid -MOI: FOOSH
of Distal Radius | hand Fracture -S/s: fullness or pain in the anatomical
-ORIF & short arm cast snuffbox
-Difficult to see on x-ray = 4 view x-ray &
repeat imaging in 10-14 days if negative
-Immobilize in thumb spica
-Risk of scaphoid necrosis due to poor blood
supply
Common Wrist Disorders
Injury Type Information Signs & Symptoms Workup Management & Prognosis
DeQuervain’s | -Tendinosis of sheath surrounding abductor pollicis longus and -Radial wrist pain -Ice -lontophoresis
tenosynovitis | extensor pollicis brevis tendons -Rest -Injection
-Common in new moms picking up babies -Thumb spica  -Last resort is surgical release
Scapholunate | -Traumatic scapholunate ligament tear -Wrist pain and -Radiograph showing -Surgical
dissociation instability Letterman sign of -Can lead to degenerative arthritis and scapholunate
increased SL joint space | collapse without repair
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Injury Type Information Signs & Symptoms Workup Management & Prognosis

Triangular -Acute or from repetitive use -Tenderness over -Splint
fibrocartilage TFCC -NSAIDs
complex -PT
(TFCC) tear -Injections

-Surgical repair

Injury Type Information Injury Type | Information

Boxer’s Fracture | -MOI: blow of closed fist against Hook of the | -Bust in hamate due to forceful impact as in
of Distal 5 another object hamate racquetball
Metacarpal -Splinting vs percutaneous pinning fracture -Check ulnar nerve

-May need CT to see
-Need to excise fragment or cast

Bennet’s -Fracture of the thumb at the e Phalangeal -Distal: splint or CRPP if displaced
fracture metacarpal base = abductor pollicis dislocation may need fracture -Middle or proximal: buddy tape or ORIF if displaced
pulls fragment away MOSIFEI:LE:E;SL‘CC;S:H
-ORIF if unstable doubt
5
Injury Type Information Injury Type Information
Depuytren’s -Occurs when thickened Skier’s thumb | -Torn ulnar collateral ligament due to
contracture palmar fascia forms nodules (gamekeeper’s | abduction stress (breaking rabbit
over the flexor tendons 2> thumb) necks)
flexion contracture -Thumb spica if nondisplaced
-Surgery indicated for -Surgical repair if displaced or
contractures > 30 °© complete tear
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Injury Type

Information

Injury Type

Information

Trigger finger

-AKA stenosing tenosynovitis
-Congenital thickened flexor tendon or
nodule at pulley = locking, stiffness, pain
in finger

-More common in RA, OA, DM
-Injection at the finger flexor crease into
sheath

-Surgical release

Mallet finger

-Traumatic rupture of extensor tendon distal to
DIP
-Splint

Jersey finger

-Traumatic rupture of flexor
digitorum profundus at DIP (grabbing
football jersey as player pulls away)
-Surgical repair within 2 weeks or it
will be permanent

-Can also have Jefferson fracture
-Treatment is reduction and halo
immobilization for 3 months

-Can have permanent neurologic

injury

Fractures
Injury Type Information Injury Type | Information
Jefferson fracture | -Fracture of anterior and posterior arches of atlas Spondylolysis | -Stress fx of pars interarticularis, usually
(atlas burst) -A result of axial load on back of the head or L5
hyperextension of neck -Seen in gymnasts, football players,
-May be accompanied by other cervical spine weight lifters
fractures -Pain adjacent to midline and aggravated
-Treatment depends on stability of injury = with extension and rotation
whether or not transverse ligament is intact -May be asymptomatic
-Stable = rigid C collar for 3 months -X-ray showing scotty dog with collar
-Unstable = halo for 3 months -Modification of activities
-Spinal fusion for large displacements -Core strengthening
Odontoid fracture | -Break in the dens from Chance -Compression injury to the anterior portion of the
hyperflexion or hyperextension fracture vertebral body as well as a transverse fracture

through the posterior vertebra/vertebral body
-MOI: MV A where seatbelt immobilizes pelvis
while thorax is thrust forward

-Unstable

-Lateral view radiograph
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Injury Type Information Injury Type | Information
Hangman’s -Fracture of both pedicles of the Burst -Vertebral body collapse
fracture (C2 axis Fracture -From high height fall with land on feet or butt
spondylolisthesis) | -Unstable -Unstable
-Immobilize in halo -May have neuro sx from fragments extending
-ORIF if severe into the spinal canal
Wedge fracture | -Collapse of anterior vertebral body with intact Spinous -AKA clay shoveler’s fracture if at C7
posterior wall process -From sudden forceful ligamentous
-From hyperflexion +/- osteoporosis fracture traction on or below the spinous process
-Stable -Stable
Common Cervical Spine Disorders
Injury Type Information | Signs & Symptoms | Workup | Management & Prognosis
Cervical strain -Trapezial strain will have localized pain that is reproducible on palpable, may have torticollis, treatment is supportive
or sprain -Strain from whiplash may have associated ligamentous injury = get x-ray to eval stability
-Acute cervical sprain is ligamentous injury and is graded depending on severity of disruption = investigate with x-rays, will need hard color or immobilization for subluxation
Cervical -Degenerative OA of the vertebral | -Neck pain -MRI or CT myelogram -Supportive
spondylosis discs from repetitive strain or -Radiculopathy -Face injections

trauma

-Usually in C5-C6

-Risk factors: frequent lifting,
smoking, excessive driving

problem!)

-Myelopathy (location will point to area of

-Surgical decompression with diskectomy
or laminectomy

Cervical stenosis

-Narrowing of the cervical spinal
canal

-May be congenital or acquired
-Usually in C5-C6

-Often asymptomatic until neuro sx

-Severity assessed with radiograph and
Torg’s ratio (canal:vertebral body width)

-Conservative treatment if no neuro deficits
-Decompressive laminectomy for
progressive neuro deficit

Brachial plexus | -Stretch injury of the brachial -Sudden burning or numbness in lateral arm, -MRI fi symptoms persist > 15 minutes or -ROM
neurapraxia plexus thumb, and index finger are repeated -Strengthening
(stinger or -Lasts 1-2 minutes
burner)
Common Thoracic Spine Disorders
Injury Type Information Signs & Symptoms Management & Prognosis
Hyperkyphosis | -Occurs in 20-40% of older adults -Thoracic pain -Exercise-based treatment focusing on postural alignment, flexibility, and

-Decreased pulmonary functioning
-Increased fractures

strengthening
-Incurs increased risk of mortality
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Common Lumbar Spine Disorders

Injury Type

Information

Signs & Symptoms

Workup

Management & Prognosis

Spondylolisthesis

-Displacement of vertebrae
anteriorly or posteriorly
-Often seen in dancers and
gymnasts

-Causes: congenital, traumatic,
degenerative, mets

-May go unnoticed until adulthood

-Radiograph

-Graded depending on degree of displacement

-If asymptomatic - core exercises, no
restrictions

-If symptomatic > bracing and core
exercises

-If progressive or deficits = surgery

Lumbar strain

-Accounts for 70% of low back
pain

-Tender paravertebral or erector spinae
muscles with minimal radiation

-Modified activity with exercise
-Short-term pain relief

Herniated
nucleus pulposus

-When torn annulus -
impingement of nucleus on spinal
cord

-Usually at L5

-Sciatica

-Positive SLR and FLIP

-Pain worse on back extension
-Nerve deficits according to root
involved

-R/o
infection or
tumor
-MRI or CT

-NSAIDs

-Muscle relaxers
-Exercise

-Some may need surgery

Sacroiliac
dysfunction

-Acute or chronic injury to the SI
joint

-SI pain with + FABER
-No discogenic pain (no radiculopathy
or pain with flexion)

Cauda equina

-Compression of L2-L4 nerve roots

-Loss of bowel and bladder control

-Differential: central disc herniation, abscess,

-Emergency surgical decompression

syndrome - paralysis without spasticity -Bilateral LE weakness and sensory hematoma
deficits
Lumbar spinal -Progressive degeneration of the -Leg cramping -MRI -PT with core strengthening

stenosis disc and facet joints = narrowing -Radiculopathy -NSAIDs
of the canal and compression of -Increased pain with sitting or spinal -Decrease impact and bending
nerve roots extension with relief of pain with spinal -Surgical decompression for progressive
flexion = pt walks stooped over disease
-Sensory disturbances
-Decreased DTRs
-Mild weakness
Piriformis -Irritation of the sciatic nerve -Sciatic notch tenderness -R/o herniated nucleus pulposus -Rest, ice, stretching
syndrome beneath the piriformis muscle -Injection

-Caused by trauma, spasm, or
anatomic defect
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Injury Type Information Injury Type Information Injury Type
Scoliosis -Defined as Cobb angle > 10° -May be detected incidentally -Arm span measurement to |:| -Adolescents with curves at low risk for
-Causes: congenital, -Severe curves may result in restrictive detect Marfan’s - progression may be followed by primary
neuromuscular, idiopathic (the pulmonary disease -Skin examination for Cl care
most common kind) -Pain or rapid progression of curve neurofibromatosis, spinal -Refer to orthopedic surgery for increased
-Many schools provide screening suggests non-idiopathic etiology dysraphism, tumor, or Cj rotation or Cobb angle, or progression of
but efficacy is not proven Marfan’s or Ehlers-Danlos Cobb angle by more than 5°
(USPSTF grade D) -Leg length examination to l:l -Refer to specialist for severe pain or neuro
-UpToDate recommends routine detect compensatory Q symptoms
screening at well-child visits, scoliosis -Efficacy of bracing is disputed
especially before growth spurts -Foot examination and full Q -Most patients with untreated idiopathic
-Bright Futures: begin after age 8 neuro exam (esp abdominal scoliosis have little functional limitation or
reflex) to detect |:] pain in adulthood
neuromuscular disease
-Adams forward bend test
-MRI for associated neuro signs, associated pain,
early onset with rapid progression, or abnormalities
on x-ray
-Calculate Cobb angle
-Assess skeletal maturity to determine risk for
progression of curvature
Ankylosing -Inflammatory back pain >3 -Bilateral sacroiliitis -Spine film showing syndesmophytes (bony growth | -Initial therapy with NSAID like
spondylitis months’ duration that is improved -May also have involvement of hips, within spinal ligament) - bridging and fusion of indomethacin with trial for at least 4 weeks

by exercise and worsened with rest
-Strong association with HLA-B27

shoulders, and joints of the LEs, as well
as extra-articular manifestations in the
eye and heart

-Schober’s test shows loss of lumbar
flexion

vertebral bodies > “bamboo spine”
-Pelvis film showing erosions and sclerosis at the
SI joints

-Augment with other non-opioid and low
potency opioid analgesics as needed
-Exercise program or PT

-Joint injections for persistent peripheral
joint involvement, enthesitis, or sacroiliitis
pain

-Nonbiologic DMARD:s are ineffective for
axial disease, need to use anti-TNF agent if
nonresponse to NSAIDs

-For peripheral disease, can use
sulfasalazine or methotrexate

-Surgical intervention for severe cases: joint
replacement, wedge osteotomy

-Poor prognostic indicators are severe hip
disease, early age of onset, persistent
elevation of ESR
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Hip Dislocations and Fractures

-Typically occurs in elderly females
-Mortality 20-35% in the first year

-Majority will require corrective surgery

Injury Type Information Signs & Symptoms Workup Management & Prognosis
Hip -Usual posterior (MVA, knee -Hip flexed, -Radiograph -Pain relief
dislocation slamming into dashboard) adducted, -Assess neurovascular involvement -Reduce with Allis maneuver
internally rotated
Extracapsular | -Does not affect blood supply to -H/o fall or trauma Garden's classification -Internal fixation
fracture femoral head = complications of -Leg may be shortened
nonunion are rare and externally rotated if
-Stable vs unstable (detached displacement is present
fragment of lesser trochanter) -May also have fx at
Intracapsular | -Can affect blood supply to femoral | another site, usually -Internal fixation if no
fracture head, especially if displaced = proximal humerus or displacement

commonly complications with
nonunion and avascular necrosis

distal radius

-Rarely neurovascular
injury, but can have
sciatic nerve injury

-Hemiarthroplasty often the
treatment of choice due to high risk
of avascular necrosis

Femoral stress | -Usually occurs in the femoral neck

-Groin pain with running that progresses to ADL pain

-Hip may be radiographically negative

-If nondisplaced - no weight

fracture -Seen in thin, young endurance -Pain limits extremes of hip internal and external rotation | - need bone scan in 2-8 days bearing for 6-8 weeks
athletes -If displaced > ORIF
Avulsion -Occurs where sartorius originates -Pain over ASIS and with resisted hip flexion -X-ray -Nondisplaced = RICE, splint in
fracture of the | -MOI: knee flexion with hip knee flexion with progressive
ASIS hyperextension weight bearing
-If displaced = ORIF
Avulsion -Occurs where hamstrings originate | -Pain in buttock -Nondisplaced > RICE with
fracture of the | -Vigorous hip flexion with knee -Tenderness at ischial tuberosity progressive weight bearing
ischial hyperextension -If displaced > ORIF
tuberosity
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Common Hip Disorders

Injury Type Information Signs & Symptoms Workup Management & Prognosis
Avascular -Compromise of bone vasculature = death of -Groin, thigh, or buttock pain -Radiograph: can remain normal for months after -Goal is to preserve native joint
necrosis bone and marrow cells -Weight-bearing pain symptom onset, early findings are mild density for as long as possible
-Causes: femoral neck fx, dislocation, minor -Rest and night pain changes followed by sclerosis and cysts,
trauma, steroid administration, alcohol use, sickle pathognomonic crescent sign from subchondral
cell, SLE, radiation collapse
-MRI if radiograph is nondiagnostic
Developmental | -Pediatric disease -Abnormal newborn hip exam -US is initial imaging of choice -Referral to orthopedic surgeon
dysplasia -Abnormal development of acetabulum and (Barlow-Ortolani)
proximal femur with mechanical instability of the | -Abnormal leg creases
hip joint -Excessive lordosis
-Risk factors: breech, FH, female -Trendelenburg gait
Groin pull -Strain of hip adductors from forced abduction -R/0 hernia or torsion -Rest
during fall or collision -Ice
-Stretching & strengthening
Hip pointer -Contusion of the iliac crest from direct blow -Swelling, tenderness, ecchymosis | -X-ray to r/o fracture -Pain meds
at iliac crest -Ice
-Compression
-Progressive stretching
Legg-Calve- | -Pediatric disease -Pt is usually age 2-11 -X-ray shows
Perthes -Avascular necrosis of the femoral head -Limp mottled femoral
disease -Insidious groin and thigh pain head
-Loss of internal and external hip
rotation
Slipped capital | -Occurs when femoral head is displaced from the | -Unilateral or bilateral, with many | -X-ray -An orthopedic emergency,
femoral femoral neck uni cases progressing to bi requires surgical repair
epiphysis -Obese, hypogonadic adolescent males are at -Limp

increased risk

-Affected leg turns out and appears
shorter

-Loss of hip flexion, internal
rotation, and abduction
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Injury Type Information Signs & Symptoms Workup Management & Prognosis

Snapping hip | -When ITB or iliopsoas tendon snaps over ASIS -Hip pain that is worse with -Ice
syndrome activity -Activity modification

-Snapping with flexion -Strengthening & stability
-Increased pain with resisted hip -Injections
flexion

Trochanteric | -Inflammation of burse of greater trochanter -Extreme point tenderness over -Hip stretching

bursitis bursa -NSAIDs

-Pain at night when lying on -Injection

affected side

-Pain with hip flexion and
extension

-Crepitus over greater trochanter

Knee Dislocations & Fractures

Injury Type Information Injury Type | Information
Patellar Fracture | -MOI: direct blow -MOI: impact, direct axial
-S/s: knee pain, difficulty load, or shearing force
walking, swelling and bruising, -Lower extremity
point tenderness immobilization and no weight
-Aspiration will show bearing

hemarthrosis with fat globules
-Lower extremity immobilization
and no weight bearing

Patellar -AP, lateral, merchant, sunrise,
dislocation and Laurin x-ray views
-Tx: extension brace, quad
strengthening, consider surgical
repair with multiple recurrences

Common Knee Disorders
Injury Type Information Signs & Symptoms Workup Management & Prognosis
Torn meniscus -Knee swelling, locking, and catching -Positive Apley’s grind test
-May have Baker’s cyst
MCL tear -MOTI: valgus stress -Medial pain over joint line -Positive valgus stress test -NSAIDs -PT
-Graded depending on degree of -Rest -Surgery is rarely
tear -Bracing required
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LCL tear

-MOI: varus stress

-Positive varus stress test
-Graded depending on degree of
tear

-Conservative vs surgical depending on
degree of tear

ACL tear -May have associated Segond fracture (avulsion | -MRI to /o other causes of injury | -PT prehab
fx of tibial plateau) -NSAIDs
-Surgical repair with postop brace
PCL tear -Positive posterior drawer,
recurvatum, and quad active tests
Plica syndrome | -When folds of synovial membrane get -Painful snapping -MRI to /0 other causes of injury | -PT -Injection
stuck in joint spaces > catching -Local swelling -Icing after exercise  -Surgical excision
-Palpable plica -NSAIDs
Osteochondritis | -Avascular necrosis = death of bone > -Swelling after -Small effusion -No weight bearing for 6+ weeks
dissecans loss of support for articular cartilage > exercise -Tender femoral
particles of bone and cartilage rub around in | -Locking and catching condyles
joint space -Vague pain
IT band -Irritation of ITB due to rubbing at the -Snapping hip or knee -PT
syndrome femoral head or lateral femoral epicondyle -Instability -Injections
-Orthotics
-Changing running surface or shoes
Patellofemoral | -Pain involving the patella and retinaculum | -Anterior knee pain that may be acute or -Positive patellofemoral -PT
syndrome -Usually an overuse injury gradual compression test -Short-term NSAIDS
-May be precipitated by trauma -Positive patellar glide test
-Exacerbated by squatting, running, prolonged
sitting, or when climbing or descending stairs
-Tight hamstrings
Osgood- -MOI: anterior tibial tuberosity avulsion -Anterior knee pain that increases gradually -X-ray to rule out fracture -Self-limiting, pain typically subsides after
Schlatter due to overuse over time closure of the tibial growth plate at 14-18
disease -Most common in males age 10-14 -Worse with kneeling, running, jumping, KNEECAR years of age

squatting, or stairs

-Relieved by rest

-Recent growth spurt
-Recent increased activity
-Localized pain and swelling
-Step-offs

OEGODD-
SCHLATTER'S
DIEABE:

ol the
patellar tendon
o the
shin bone

-

PATELLAR |
TENDON

SHIM
BONE

-Activity as tolerated
-Stretching, strengthening, and icing
-Patellar brace
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Fracture Type Information Signs & Symptoms Workup Management &
Prognosis
Ankle -Involves lateral, medial, or -Tenderness in these areas suggests fracture vs -Ottawa ankle rules help determine need for x-ray -Elevation and ice
Fracture posterior malleolus strain or sprain (Ottawa ankle rules) -Standard AP and lateral views on x-ray (plus AP view with -Short leg cast

-MOI: eversion or lateral rotation on
the talus

Foot Fracture

-Involves talus, calcaneus,
metatarsals, or phalanges

15° internal rotation if suspecting ankle fracture)
-Beware commonly missed “FLOAT” fractures

Toddler
Fracture of
Distal Tibia

-Spiral fx of distal tibia
-Typically in 1-3 year olds
-Salter-Harris classification

-Limp
-Refusal to bear weight
-May not be painful

-X-ray: may
show subtle
fracture only on
1 view

-Long-leg casting
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Common Ankle and Foot Disorders

Injury Type Information Signs & Symptoms Workup Management & Prognosis
Lateral ankle | -Usually an ATFL injury -Ottawa ankle rules help determine need for x-ray -PRICE
sprain -The most common ankle injury -NSAIDs
-MOI: ankle inversion => stretch -Crutches until weight bearing without limp
or tear of lateral ligaments -MRI for symptoms persisting beyond 6-8
weeks
-Prevent recurrence with lace-up supports and
PT
Medial ankle | -From injury to deltoid ligament -May have medial fracture -Ottawa ankle rules help determine need for x-ray -Stretching and band exercises
sprain -Rare! such as Maissoneuve fx
Syndesmosis | -AKA “high ankle sprain” -Minimal swelling -Positive squeeze test -Refer to ortho
sprain -Pain over ATFL -Positive external rotation test -Non-weight-bearing followed by walking
boot
Achilles -H/o shot-like sound -Positive Thompson test -Serial casting with PT
rupture followed by pain -Surgical repair
Achilles -Gradual onset of posterior -Short-term heel lift
tendonitis pain with activity -NSAIDs
-Icing after activity
-PT
Medial tibial | -Posterior tibial muscle tendonitis | -Pain worse with activity -Differential: stress fx if presenting with point tenderness and -Ice
stress -Point tenderness night pain, compartment syndrome if presenting with -NSAIDs
syndrome numbness, pain, and swelling -Decrease mileage
(shin splints) -Orthotics
-Stretch & strengthen
Sever’s -Repetitive microtrauma to the -Pain at calcaneus and -Ice
disease calcaneal growth plates Achilles tendon insertion -Massage
(calcaneal -Common in 7-15 year olds -Heel pain worse with -Stretch
apophysitis) activity -Heel cups or orthotics
Haglund’s -Overgrowth of bone on lateral -Change shoes
deformity and posterior calcaneus due to -Padding
(pump recurrent friction -Ice
bump) -Excision of overgrowth
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Injury Type Information Signs & Symptoms Workup Management & Prognosis
Plantar -Excessive pull at origin of -May have heel spur -Orthotics
fasciitis plantar fascia on calcaneus > -Higher heeled shoes
inflammation -Ice
-Heel cord stretch
-NSAIDs
Sesamoiditis | -Repeated or direct trauma to the -Metatarsal lift pad
sesamoids at the 1% metatarsal
Turf toe -1 MTP joint sprain from -Swelling and tenderness -Graded based on degree of tear -PRICEMM
hyperextension of big toe -Decreased ROM at 1*
MTP joint
Morton’s -Fibrosis of plantar nerve from -Feels like walking on a -Injection
neuroma injury such as repeated walking in | marble -Excision

tight high-heeled shoes

73




Injury Type Information

Signs & Symptoms

Workup

Management & Prognosis

Bunion -Lateral deviation of the big toe at
(hallux the MTP joint
valgus) -Caused by tight shoes

-Shoe modification
-Osteotomy

-Hematogenous seeding (usually monomicrobial)

-Contiguous spread from adjacent soft tissue or joint (polymicrobial)
-Direct inoculation of bone from trauma or surgery (polymicrobial)

-CBC showing leukocytosis

-X-rays only good for chronic osteomyelitis
-MRI best modality for obtaining details of bone marrow and soft tissue inflammation

Osteomyelitis

Agents Signs & symptoms Management
-GAS or GBS -Onset can be insidious or chronic -IV AB for 4-6 weeks
-Staph aureus -Pain, swelling, tenderness, warmth, overlying cellulitis, fever, chills, n/v -MSSA - nafcillin, oxacillin, or
-Polymicrobial in IVDU -Progression of diabetic foot ulcer cefazolin
-H/o direct trauma —> Staph or Pseudomonas -MRSA or Staph epidermidis 2>
-Salmonella in sickle cell patients Workup vanco

-Gold standard is bone biopsy with culture -Surgical draining and
Etiologies -Can also treat based on + blood cultures debridement

-Gram negs = cipro, levo,
ceftazidime, cefepime
-Empiric 2 vanco + Zosyn

Septic Arthritis

Agents

-Staph aureus
-Streptococci

-Kingella kingae in kids
-Neisseria gonorrheae
-Syphilis

Etiologies

-Hematogenous spread (most cases)
-Bite or other trauma

-Joint surgery

-Spread of infection from adjacent bone

Signs & symptoms

-More likely to manifest in joint with
previous arthritis

-Usually monoarticular in nongonococcal
arthritis (usually knee)

-Fever, chills, n/v

-Overlying cellulitis

Crystal-induced

Monosodiurn urate

Calcium pyrophosphate
dihydrate

Hydroxyapatite
Calcium oxalate
Lipid

Hemarthrosis

Trauma
Anticoagulation
Clotting disorders
Fracture

Pigmented villanadular
synovitis

Differential diagnosis of acute monoarthritis
Infection Tumor
Bacterial Pigmented villonodular
Synovitis
Fungal
Chondrasarcama
Mycobacterial
Osteoid osteama
wiral
Metastatic disease
Spirochete

Systemic rheumatic
disease

Rheumatoid arthritis
Spondyloarthropathy
Systemic lupus erythematosus

Sarcoidosis

Osteoarthritis

Erosive wariant

Intraarticular
derangement

Meniscal tear
Osteonecrosis

Fracture

‘Workup
-Synovial fluid aspiration
-Plain radiographs in kids to ID joint

-GC test
Management
-IV antibiotics for 4-6 weeks based on Gram stain
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-Lesions are classified according to matrix produced Malignant lesions

Benign lesions

-Osteoid osteoma
-Osteoblastoma
-Osteochondroma

-Solitary enchondroma
-Enchondromatosis
-Periosteal chondroma
-Chondroblastoma
-Chondromyxoid fibroma
-Fibrous dysplasia
-Osteofibrous dysplasia
-Nonossifying fibroma
-Unicameral bone cyst (simple bone cyst)
-Aneurysmal bone cyst
-Langerhans cell histiocytosis
-Giant cell tumor

-Swelling in
wrist from
leakage of joint
fluid

-Osteosarcoma: peak age 13-16
-Chondrosarcoma

-Ewing’s sarcoma

-Angiosarcoma

-Fibrosarcoma/malignant fibrous histiocystoma
-Chordoma

-Adamantinoma

Signs & symptoms

-Usually asymptomatic and discovered incidentally
-Localized pain, swelling, or deformity

-Pathologic fracture

-Aggressive or malignant lesions may have lung mets

Signs & symptoms Workup

-Commonly occur on the wrist, finger joints, or  -Light penetration test
top of foot

-Swelling

-Pain

-Difficulty moving joint

‘Workup
-X-ray
-Lesion biopsy if in doubt of nature

Management

-Surgical excision for giant cell tumor due to aggressive natu
-Surgical management of malignant lesions +/- radio or
chemotherapy

Management
-Drainage
-Surgical excision




Causes

-Primary

-Secondary: due to trauma, congenital disorder,
crystal disease, or other bone/joint disorder

Risk factors

-Age>40

-Female

-Obesity

-Inadequate exercise

-Repetitive low-impact exercise only on
neuroanatomically abnormal joints

-Repetitive high-impact exercise on normal joints
-FH of OA

Signs & symptoms

-May be localized or generalized

-Commonly affected joints: cervical or lumbar spine,
1 CMC, PIP (Bouchard’s nodes, also associated
with RA), DIP (Heberden’s nodes), hip, knee,
subtalar joint, 1¥ MTP

-Rarely affected: shoulder, wrist, elbow, MCP joints
-Pain that is typically exacerbated by activity and
relieved with rest

-Morning stiffness that resolves < 30 min after
awakening

-Gelling

-Crepitus

-Bony enlargement

-Decreased ROM

-Malalignment

-Tenderness to palpation

-May have comorbid CPPD

Differential
-CPPD Clinical distinction between rheumatoid arthritis and

Inﬂammatory osteoarthritis
O(Sjteoartl:rltls Feature Rr:_':m_;:tig'd Ostecarthritis
-Lonnective

. : . Primary joints Metacarpophalangeal Distal interphalangeal
tissue disease: ey - |

Prozima Carpometacarpa
RA, SLE, interphalangeal
SCIerOdermay Heberden's Ahsent Fregquently present
. d

Sjogren’s noaes

T Jaint Soft, warm, and tender Hard and bony
-lrauma characteristics
-Avascular Stiffness worse after resting (eg, | If present, worse after

. morning stiffness) effort, may be described

necrosis as evening stiffness
-Sickle cell Laboratory Positive rheumatoid Rheumatoid factor

Tendonitis findings factar negative

oy Positive anti-CCP Anti-CCP antibody

-Bursms antibody negative
-Polymyalgia Elgvated ESR and C Mormal ESR and ©
rheumatica reactive protein reactive protein

-Reflex sympathetic dystrophy

-Seronegative spondyloarthropathy: reactive arthritis, psoriatic

arthritis, ankylosing spondylitis, IBD

-Infectious arthritis: septic arthritis, Lyme, hep B or C, parvo B19,

rubella

Workup

-Arthrocentesis if pain is severe or acute: synovial fluid aspirate will
show clear fluid, few WBCs, normal viscosity, no crystals
-X-ray will show joint space narrowing, osteophytosis, subchondral

sclerosis, subchondral cysts

-Chondrocalcinosis is a sign of a metabolic, endocrine, or heritable

disorder predisposing to OA
-Normal ESR/CRP, RF, anti-CCP

Nonpharmacologic management

-Beneficial nonpharmacologic therapy: exercise programs, weight
loss, wedged sole inserts, canes to offload weight, moist heat
-Benefit of acupuncture or TENS therapy is controversial

Topical drugs
-Topical NSAID benefit appears to wane after several weeks of use
-Topical capsaicin appears to have symptomatic benefit

Oral drugs

-DOC is acetaminophen 650 mg q 6 hours or 1000 mg TID

-NSAIDs shown to be better at relieving overall pain but have greater
GI risks = consider only for failed acetaminophen or mod-severe pain
-Avoid indomethacin for long-term treatment of hip OA (1 joint
damage)

-Only use COX-2 for severe GI risks factors and no CV risk factors
-Tramadol is useful as add-on therapy to acetaminophen, NSAID, or
COX-2

-Opioid analgesics should be avoided long-term

-Colchicine for frequent acute inflammatory episodes that don’t
respond to NSAIDs, injections, or joint irrigation

-Investigational meds: doxycycline (anti-inflammatory)

Supplements
-Glucosamine and chondroitin appear to have little clinically relevant
benefit

Injections

-Intraarticular glucocorticoids can be useful in painful joints despite
NSAID use or when NSAIDs are contraindicated

-Intraarticular hyaluronans may have some benefit

Prognosis
-Course is generally slowly progressive
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Risk factors

-Meds associated with bone loss: glucocorticoids,
anticoagulants, anticonvulsants, aromatase inhibitors,
cyclosporine, tacrolimus, GnRH agonists, barbiturates, Li,
Depo-Provera, chemo, TPN

-Previous fracture

-Parental history of hip fracture

-Low body weight

-Current cigarette smoking

-Excessive alcohol consumption

-Rheumatoid arthritis

-Hypogonadism, premature menopause, malabsorption,
chronic liver disease, or IBD

-Advancing age

Prevention

-Ca and vit D supplementation recommended for all
patients with inadequate intake

-Ca carbonate: Tums, Caltrate, Os-Cal, Viactiv = should
be 500-600 mg BID

-Ca citrate: Citracal = should 215 mg QID

-Vit D supplements: should be 800-1000 IU daily
-Exercise, smoking cessation, counseling on fall
prevention, avoidance of heavy alcohol use

-> Also recommended for all postmenopausal women with
osteoporosis

Screening

-DEXA preferred over peripheral measurements

-Screen women of average risk > 65 with DEXA
-Screen women younger than 65 who have risk factors
-Screening for men generally not recommended unless
there is evidence of radiographic osteopenia, h/o trauma
x, loss of > 1.5 in in height, taking risky meds, androgen
deprivation therapy for prostate cancer, hypogonadism,
hyperthyroidism, etc.

-Women with initially good DEXA results need not be
screened again for 10-15 years

-Women with osteopenia on their initial DEXA should be
re-screened anywhere from 1-5 years later, depending on
how low their T-score was

Signs & Symptoms
-Low trauma fracture
-Decreasing height

Workup

-DEXA: diagnostic if BMD is < 2.5 SD below the young

normal mean at the hip or spine

-Osteopenia is diagnosed if the BMD is 1.0-2.5 SD below
the young normal mean

-If premenopausal, also need to check CMP, CBC, Ca, P,

vit D, TSH, 24 hour urine for Ca and Cr

Management of low T score

-Treat all postmenopausal women with
established osteoporosis, fragility fracture,
and select postmenopausal women with
osteopenia with pharmacologic therapy
-First-line therapy is oral bisphosphonates,
2" line is raloxifene

-Re-check DEXA after 2 years

Bisphosphonates

-MOA: inhibit bone resorption

-Alendronate, resideronate, ibandronate,
zoledronic acid

-Must take on empty stomach and wait 30-60
minutes before eating and drinking while
sitting upright (causes acid reflux)

-AEs: hypocalcemia, dysphagia, esophageal
inflammation, gastric ulcer, visual d
isturbance, arthralgia, HA, myalgia, fever
after first dose, possible atypical femoral fx =
take a break every 5 years, a-fib?, possible
osteonecrosis of the jaw in cancer pts
receiving IV treatment

-Contraindications: inability to sit upright for
30 min, esophageal strictures, hypocalcemia

PTH Antagonists
-Calcitonin: comes in a
nasal spray
-Teriparatide: costs $950
per month, AEs

Hormonal

-Raloxifene: black box
warning for risk of DVT
and fatal stroke with
women with CHD

-AEs: DVTs, hot flashes,
edema, arthralgia, flu
syndrome, MI, breast
cancer, stroke

Monoclonal AB
-Prevent osteoclast
formation

-Costs $825/injection
-Lots of AEs
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Fibromyalgia

-Chronic myalgias and arthralgias in the absence of joint or muscle
inflammation on physical exam or laboratory findings

-Thought to be caused by alterations in CNS pain processing as well as
genetic and environmental factors

Signs & symptoms

-Multiple tender points at specific soft tissue locations

-Comorbid sleep disorder, depression, anxiety, inflammatory rheumatic
disease, or noninflammatory msk pain

Tender points in fibromyalgia

Under the lower
sternomastoid
muscle

Insertion of the
suboccipital muscle

Mid upper

Near the second trapezius muscle

costochondral junction
J Origin of the

supraspinatus musde
2 cm distal to the e
lateral epicondyle

Upper outer quadrant
At the prominenca of the butteck

of the greater trochanter

At the medial fat
pad of the knee

The 18 "tender points" important for the diagnosis of fibromyalgia. MNote

the bilateral symmetry of the labeled regions. Tenderness on palpation of
at least 11 of these sites in a patient with at least a three month history

of diffuse musculoskeletal pain is recommended as a diagnostic standard

for fibromyalgia.

LD IR S S U S R T R L TP e

Differential

-RA

-SLE

-Sjogren’s

-Ankylosing spondylitis
-Polymyalgia rheumatica
-Inflammatory myopathy
-Hypothyroidism

-Peripheral neuropathy
-Multiple sclerosis
-Myuasthenia gravis
-Myofascial pain syndrome
-Functional somatic syndromes
-IBS

-Migraine

-Chronic fatigue syndrome
-Myofascial pain: will be localized to one anatomic region

Workup
-CBC

-ESR or CRP
-TSH

-BMP

Management

-Treatment is individualized

-Education about uncertain natural history of fibromyalgia
-Exercise

-Initial DOCs are amitriptyline, duloxetine (good for fatigue),
milnacipran, or pregabalin (good for sleep)
-Cyclobenzaprine is an alternative

-No evidence for opioids

-Combination drug therapy for refractory pain, such as SNRI
+ pregabalin, or fluoxetine + amitriptyline

-Continued refractory pain = refer for CBT or to specialist
such as rheum for further w/u

Symptoms that distinguish between chronic fatigue
syndrome, fibromyalgia, and temporomandibular join
disorder

Symptoms common to all three conditions

Muscle pain, aching, or discomfort

Problems falling or staying asleep, or sleeping too much
Wake up feeling tired, unrefreshed after a full night's rest
Difficulty concentrating or thinking, forgetfulness

Abdominal pain relieved by a bowel movement

Hard, loose, or watery stoals

Symptoms that distinguish CFS and FM from TMD

Fatigue greater than six months

Fatigue resulting in a 50 percent reduction of normal activity
Unexplained muscle weakness

Migratory arthralgias without redness or swelling

Burning, shooting, or throbbing muscle pain

Symptoms that distinguish CFS from FM and TMD
Mild fever (37.5°C to 38.6°C) or chills

Sore throat

Symptoms that distinguish FM from CFS and TMD

Pain made better by heat or massage

Pain made worse by sitting or standing

Symptoms that distinguish TMD from CFS and FM

Pain in jaw muscles, temporomandibular joint, or inside the ear

CFS: chronic fatigue syndrome; FM: fibromyalgia; TMD:
temporomandibular joint disorder.
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Gout

-Monosodium urate deposition = arthritis and inflammation
-Peak incidence in males ages 40-50

-Risk factors: infection, trauma, weight loss, hospitalization,
dyslipidemia

Etiologies

-Usually a result of decreased renal clearance of uric acid (alcohol,

CKD, low urine vol, HTN, diuretics, aspirin, vasopressin, lactic
acidosis, myxedema, respiratory acidosis, preeclampsia, MI, renal
insufficiency)

-Sometimes due to increased renal production of uric acid (purine

consumption, alcohol use, myeloproliferative disorders, polycythemia,

leukemia, EBV, psoriasis, drugs)
-Also influenced by body type, diet, insulin resistance, CHF, and

Signs & symptoms

-First attack is usually podagra (sudden inflammation of the 1%
MTP)

-Warmth, swelling, dusky red appearance just like a septic joint
-Usually manifests at night due to fluid shifts

-Systemic signs may be present

-Maximum severity in 12-24 hours

-If chronic: tophi in articular structures, tendons, bursae, or bone

Differential

-Septic arthritis

-Trauma

-CPPD/pseudogout

-Other inflammatory arthritis

Management

-Do not treat asymptomatic hyperuricemia!

-Acute attack > continue taking any gout prophylaxis
meds, treat arthritis first with NSAIDs, consider
giving colchicine for continued symptoms, then treat
the hyperuricemia 24 hours after resolution of attack
(allopurinol + probenecid, pegloticase, febuxostat)
-Oral or injectable steroids only for suboptimal
response to NSAIDs & colchicine

-Consider pharmacologic prophylaxis with uric acid
lowering agents (and colchicine bridge if needed to
avoid ppt attack) if > 2 attacks per year, x-ray
erosions, nephrolithiasis or uric acid nephropathy, or
chronic polyarticular gout (wait at least 4-6 weeks
after most recent attack and treat for 3-12 months until

organ transplantation

Stages of gout

1.) Hyperuricemia: typically asymptomatic
2.) Acute gout: development may take decades after onset of

hyperuricemia

3.) Intercritical gout: period between attacks

4.) Chronic tophaceous gout: caused by repeated attacks = resembles
RA with chronic symmetric polyarthritis and tophaceous deposits, less
sudden attacks that take longer to resolve

‘Workup

-Joint aspiration with Gram stain, culture, and microscopy is

mandatory if possible for all new cases of monoarticular
inflammation, will see urate crystals in joint fluid

-Otherwise can diagnose clinically using Rome, New York, or ACR

diagnostic criteria

-Plain films will show well-defined erosions in random distribution

with overhanging edges a well as tophi
-MRI only used to detect early changes

uric acid goal is reached then d/c)

Prognosis

-Without urate-lowering treatment there is greater risk

of tophus formation, development of chronic gouty

nephropathy

arthritis, nephrolithiasis, and chronic urate

Juvenile Rheumatoid Arthritis

-Classification of subtypes is still a work in progress
-Most commonly used classification is ILAR, with further classification of each group based on age at onset, duration and pattern, and presence of ANA or rheumatoid factor

ILAR Classification of Idiopathic Arthritides of Childhood

Group Information Signs & symptoms Differential Workup Management Prognosis
Systemic -An autoimmune -High fever -Postinfectious arthritis -Diagnosis is clinical, -NSAIDs for 6-12 weeks for -Follows one of three
arthritis condition probably -Macular, salmon pink -Reactive arthritis based on presence of mild and nondisabling patterns: systemic symptoms

unrelated to other forms rash related to fever -SLE and other connective intermittent fever for at symptoms and no progressive arthritis,
of childhood arthritis, spikes tissue diseases least 2 weeks and -Add steroid taper or biologics | persistent systemic
requiring different -Hepatomegaly -Malignancy arthritis for severe cases or for those symptoms and progressive
therapy -Lymphadenopathy -Malaria -Labs will show unresponsive to NSAID trial, | arthritis, or resolution of
-Accounts for 10-20% of | -Arthralgias typically in increased WBCs, followed by DMARD systemic symptoms with
cases the wrists, knees, and thrombocytosis, anemia, | -Anticytokine therapy for progressive destructive
-Can present in kids as ankles high ESR refractory disease arthritis
young as 1
Polyarthritis | -Involves at least 4 joints | -Younger kids: begins -Reactive arthritis -No characteristic labs, -NSAID trial for 3 weeks, -Will be chronic and

during first 6 months of with 1-2 affected joints | -Psoriatic arthritis may have elevated ESR, | followed by a different progressive without
illness then spreads -Spondyloarthropathy anemia NSAID if no response treatment

-Older kids: rapid onset -SLE . -Methotrexate or biologic

. N -Systemic vasculitis

in multiple joints . _Sarcoidosis

-Usually symmetric _IBD

-Sausage fingers -Epiphyseal dysplasia

-Uveitis -Minocycline-induced autoimm

79




Group Information Signs & symptoms Differential Workup Management Prognosis
Pauciarthritis | -Involvement of <5 -Limping without -Psoriatic arthritis -Diagnosis is clinical -NSAIDs -Many cases resolve within 6
(oligoarthritis) | joints during the first 6 complaint -Enthesitis-related arthritis based elimination of -Intraarticular steroids months

months of disease onset -Usually large joints are | -Infection other causes and on -Methotrexate or biologics -May recur
-May involve more joints | affected but not the hips | -Malignancy presence of arthritis ina | rarely required -Uveitis is the most serious
over time ( = extended -Swollen, tender joints single joint for at least 3 complication and occurs in
pauciarthritis) months or 2+ joints for at 20% of cases
least 6 weeks
-ANA is usually +
-No rheumatoid factor
Enthesitis- -Includes childhood -Arthritis + enthesitis -NSAIDs for 3-6 months: -May progress to psoriatic
related spondyloarthropathies -Arthritis + 2 or more of frequently diclofenac or arthritis
arthritis the following: SI joint piroxicam are used
tenderness, inflammatory -Sulfasalazine, biologics, or
spinal pain, FH, uveitis, + PO gIcs,
HLA-B27 DMARD: if no improvement
-Gradual onset that may
first be recognized
following fever or msk
trauma
Psoriatic -Psoriasis + arthritis -May need to search for -Reactive arthritis -Usually seronegative -NSAIDs: typically don’t -Clinical remission achieved
arthritis hidden psoriasis lesions -Ankylosing spondylitis -No specific tests induce remission in most patients after 5 years

-Joints tend to be less
tender than other
inflammatory arthritides
-Nail pitting or
onycholysis

-Pitting edema

-Uveitis

-Dactylitis

-Steroid injections into joints
-DMARDs

-Add second DMARD or
biologic if needed

-Monitor for uveitis

of treatment

Polymyositis

-A persistent inflammatory muscle disease that
causes proximal weakness of the skeletal muscles
-Caused by killer T-cells attacking muscle cells
expressing MHC class I (slow fibers) = muscle
fiber necrosis, degeneration, and inflammatory cell

infiltration

-Related to dermatomyositis and inclusion body

myositis

-May be triggered by certain cancers

Signs & symptoms

-Muscle atrophy if 1

-Sclerodactyly
-Low-grade fever

-Insidious onset with nonspecific symptoms
-Proximal muscle weakness (can’t get up from chair, can’t raise arms above head)

ong-standing

-Dysphagia, nasal regurgitation, aspiration

-Peripheral lymphadenopathy
-Interstitial lung disease

-Frequent co-occurrence with other systemic autoimmune diseases, another connective tissue
disease, or bacterial or viral infection

‘Workup

-Elevated CK, LDH, aldolase, and LFTs

-Autoantibodies (anti-Jo) and + ANA
-EMG alteration

-Positive muscle biopsy

Management

-High dose steroid taper

-DMARDS for patients unresponsive to
steroids
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Vasculitis Syndromes

-The vasculitides are characterized by inflammatory
leukocytes in vessel walls with reactive damage to
mural structures

-Can be a primary or secondary process

-May case bleeding and compromise of lumen >
downstream tissue ischemia and necrosis

-Affected vessels vary in size, type, and location

Types

-Large vessel: Takayasu arteritis, giant cell arteritis
-Medium vessel: polyarteritis nodosa, Kawasaki
disease, primary CNS vasculitis

-Small vessel: Churg-Strauss, granulomatosis with
polyangiitis (Wegener’s), microscopic polyarteritis,
Henoch-Schonlein purpura, essential
cryoglobulinemic vasculitis, hypersensitivity
vasculitis, vasculitis secondary to connective tissue
disease, vasculitis secondary to viral infection

-> Criteria for classification of the major forms of
vasculitis have been established but only include
characteristics that help distinguish one disorder
from other vasculitides = good for research but not
very helpful clinically

Signs & symptoms

-Systemic symptoms in combination with evidence of single or
multiorgan dysfunction

-Nonspecific: fatigue, weakness, fever, arthralgias, abdominal pain,
HTN, renal failure, neurologic dysfunction

-Specific: mononeuritis multiplex, palpable purpura, combined
pulmonary and renal involvement

Differential

-Fibromuscular dysplasia
-Cholesterol emboli

-Infective endocarditis

-Malignancy

-Mycotic aneurysm with embolization
-Bacteremia

-Rickettsial infection
-Thrombocytopenia

-Radiation fibrosis
-Neurofibromatosis

-Congenital coarctation of the aorta
-Amyloidosis

-Livedo reticularis

-Cocaine abuse

-Hereditary disorders: Marfan, Ehlers-Danlos, etc.
-Atherosclerosis

-Vasospasm

Workup

-Ascertain type of vasculitis:
CMP, CK, ESR, hepatitis
serologies, UA, CXR, echo; may
need CSF, CNS imaging, PFTs,
blood or tissue culture

-More specific tests: ANA,
complement (deficiency in lupus
and mixed cryoglobulinemia),
ANCA (Wegener’s)

-EMG if neuromuscular
symptoms are present

-Tissue biopsy of affected organ
is essential for diagnosis
-Arteriogram if suspecting
vasculitis of large and medium
arteries to look for aneurysms,
occlusions, and vascular wall
irregularities

Management

-Depends on severity and type
of vasculitis

-Stop offending drugs
-Antihistamines, NSAIDs, or
steroid course for inflammation
-Monitoring with US

Prognosis

-60-80% 5 year survival with
polyarteritis nodosa

-60% survival with Churg-
Strauss

-75% survival with Wegener’s
-85% + survival with
hypersensitivity vasculitis,
Henoch-Schonlein purpura,
giant cell arteritis, Takayasu
arteritis

Polyarteritis Nodosa

-Rheumatic vasculitis of medium-sized
arteries with occasional involvement of
small muscular arteries

Etiology

-Most cases are idiopathic

-Hep B or hep C or hairy cell leukemia are
linked to some cases

Signs & symptoms
-Systemic presentation: fever, fatigue, weakness, loss of appetite, weight loss

-Infarctions manifest as renal failure, HTN, edema, oliguria, uremia, skin lesions, arthralgias,
myalgias, peripheral neuropathies, MI, CHF, pericarditis, and GI tract issues, but typically
spares the lungs
-Skin manifestations include tender erythematous nodules, purpura, livedo reticularis, ulcers,
bullous or vesicular eruptions (may be focal or diffuse and can progress to infarction and
gangrene)

-Limb edema

Workup

-CBC showing leukocytosis

-1ESR or CRP
-CMP

-Rheum workup tailored to differential

-Confirmatory diagnosis should be made by
biopsying clinically affected organ

-Alternative for dx is arteriography or cross-sectional

imaging
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Polymyalgia Rheumatica

-Seen mostly in white female patients over age 50 Differential Workup

-Seronegative RA -Elevated ESR/CRP
Signs & symptoms -Bursitis or tendonitis
-Pain and stiffness of neck or torso, shoulders or proximal regions of the arms, ~ -Spondyloarthropathy Management
and hips or proximal aspects of the thighs for at least 1 month -CPPD -Prednisone
-Most severe in the morning and lasts at least 30 min -Hypothyroid
-Decreased ROM of the shoulders, neck, and hips -Fibromyalgia
-No weakness or decrease in muscle strength -Malignancy
-Often co-exists with giant cell arteritis -Infective endocarditis

-Dermatomyositis or polymyositis

-Vasculitides

Reactive Arthritis (Reiter Syndrome)

-Acute inflammatory Differential Signs & symptoms Management

arthritis following 1-4

weeks after a GI or GU -Postinfectious arthritis (basically any
infection other organism causing arthritis that

isn’t on the proven list of reactive
Agents arthritis agents)

-Usually Chlamydia
trachomatis

-Yersinia

-Salmonella

-Shigella
-Campylobacter
-Clostridium difficile
-Chlamydia pneumoniae

-Septic arthritis
-Crystal arthritis
-Spondyloarthropathy

-Asymmetric oligoarthritis often affected LEs

-Enthesitis

-Dactylitis (“sausage fingers”)

-Inflammatory back pain

-Conjunctivitis or uveitis

-GU symptoms

-Oral mucosal ulcers

-Constitutional symptoms

-Cutaneous manifestations: keratoderma blennorrhagica, circinate
balanitis, psoriasis-like nail changes

‘Workup

-Elevated ESR

-Negative stool and serologies
-Nondiagnostic x-rays
-Chlamydia test

-Treat active infection found, such as Chlamydia
-NSAIDs at anti-inflammatory doses
-Intraarticular glucocorticoids are 2™ line

-Low dose systemic steroids are 3™ lien
-Nonbiologic DMARD is last resort

Prognosis
-Usually spontaneous remission after 6-12 months
-May evolve to chronic spondyloarthritis
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Rheumatoid Arthritis

-Genetic role with strong
association with HLA-DR1 and
HLA-DR4

-Risk factors: nulliparity, older
age, FH, female, cigs, certain
infections

-Protective factors: estrogen, tea,
high vit D, breastfeeding

Pathophysiology

-Triggering incident >
proliferation of macrophages and
fibroblasts

-Lymphocytic invasion of the
perivascular space

-Local blood vessels become
occluded - outpouching of
synovial membrane (“pannus”)
that eventually invades cartilage
and bone > release of cytokines,
proteases, and IL > further joint
destruction by T-cells and

Signs & symptoms

-Slow, insidious onset with duration of symptoms over weeks to
months

-Waxing and waning of symptoms

-Usually > 5 joints involved, with small bones of hands and feet
usually the first to be involved, with later progression to larger
joints

-Morning stiffness for at least 1 hour

-Aggravated by prolonged periods of rest in the same position
-Fatigue, malaise, low-grade fever, weight loss

-Chronic swelling and joint warmth (but usually no erythema),
decreased ROM

-Hands: boutonniere or swan neck deformities of the fingers, ulnar
deviation of the fingers

-Feet: subluxation of MTPs = calluses on bottom of feet
-Wrists: synovial proliferation - median nerve compression,
extensor tendon rupture

-TM1J syndrome

-Manifestations in the atlantoaxial joint = UE paresis with head
movements, pain radiation to occiput

-Less common manifestations: palindromic rheumatism,
monoarthritis of large joint, extra-articular manifestations (skin,

Differential

-Post-infectious sequelae

-Other systemic rheumatic disease: SLE
-Lyme arthritis

-Fibromyalgia -Psoriatic arthritis
-IBD-associated arthritis

-CPPD

-Polyarticular gout

‘Workup

-Bilateral radiographs of hands, wrists, and feet
-> imaging shows bony erosion with
preservation of joint space

-Rheum labs: ESR and CRP, RF, ANA, anti-
CCp

-Arthrocentesis if diagnosis is uncertain
-Diagnostic criteria: inflammatory arthritis of
3+ joints, +RF or +anti-CCP, 1CRP or ESR,
symptoms > 6 weeks, exclusion of other
diseases on differential (however, it is possible
to have seronegative RA)

Management

-Goals are to prevent further joint
damage, prevent loss of function,
decrease pain, control systemic
complications, and maximize quantity of
life

-NSAIDs should not be used alone as
they don’t alter disease course
-Glucocorticoids are usually used long-
term-DMARDS should be started within
3 months of diagnosis

-PT/OT

-Survey for infections, malignancy,
osteoporosis, and depression

Prognosis

-Disease will be lifelong with 3-5 year
reduction in life expectancy
-Spontaneous remission can occur
-Complications: infection with unusual
pathogens from tx, Felty’s syndrome,
Bakers cysts, risk of malignancy

macrophages CV, pulm, eye, neuro, heme, renal, bone)
DMARDs
Agent & MOA | Methotrexate: inhibits difolate reductase in Hydroxychloroquine: Sulfasalazine: impairs Leflunomide: inhibits synthesis in WBCs Biologics
WBCs interferes with Ag lymphocyte transformation
presentation and suppresses NK cells
Info -First-line DMARD -The best-tolerated -Good for mild disease -Can be used alone or with methotrexate -Anti-TNFs
-Best for moderate-severe disease DMARD, best for mild -Takes 1-3 months to work -Costly
-Slows radiographic damage and may reduce disease -Slows radiographic -Used in
mortality -Takes 1-6 weeks to work progression combination with
-Does not slow radiographic other DMARDs
damage so should not be
used alone
Risks & AEs -AEs: n/v/d, anorexia, alopecia, rash, -AEs: n/v/d, myopathy, HA, | -AEs: HA, photosensitivity, -AEs: diarrhea, weight loss, HTN, alopecia, -AEs: HA,
myelosuppression, liver or renal failure, retinopathy, rash, n/v/d, anorexia, rash, elevated LFTs = monitor LFTs, Cr, infusion reaction,
hyperuricemia, oral ulcers, cough, SOB - agranulocytosis, skin myelosuppression, liver and | CBC, signs of infection, pregnancy tests abd pain,
need to monitor LFTs, CBC, Cr, CXR, liver pigmentation = monitor kidney failure, oligospermia | -Pregnancy X and elimination can take up to | vomiting
biopsy every 1.5 g with eye exams, CBC, -> monitor CBC, LFTs, 2 years so couples wishing to conceive must
-Pregnancy X neuro exam BMP undergo a cholestyramine washout
-Interactions with NSAIDs, penicillins -Interactions with thiazides -Contraindicated in hepatitis or h/o alcohol
and warfarin abuse b/c it’s metabolized in the liver
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Systemic Lupus Erythematosus

-A result of abnormalities in
apoptotic cell clearance >
generation of autoantibodies to
nuclear antigens, phospholipids, and

Signs & symptoms
-Relapsing and remitting symptoms
-Fatigue, low-grade fevers

Workup
-Findings accumulate over time, dx may take years
-ACR has SLE classification criteria for dx

-Malar rash, discoid rash (differentiate from tinea corporis by  -CBC, Cr, ESR, CRP, ANA, anti-dsDNA, anti-Sm, anti-RNP, antiphospholipid, anti-Ro, anti-

other cell surface proteins its non-fluorescence), psoriasis-like rash
-A type IIT hypersensitivity -Skin photosensitivity
-Hereditary predisposition based on ~ -Painless oral or nasal ulcers

MCH II polymorphisms (HLA-DR2  -Inflammatory arthritis, arthralgias, tenosynovitis, tendon

or HLA-DRR3) or complement rupture, osteonecrosis, myositis, myalgias

deficiencies = can be triggered by -Vasculitis
an exposure (infection, UV light, -Serositis around the heart or lung
drugs, stress) in a genetically -Glomerulonephritis

susceptible individual -CNS lupus: seizures, psychosis, transverse myelitis,
-Most common in nonwhite women  depression, peripheral neuropathy, optic neuritis
15-40 -Autoimmune hemolytic anemia
-Pneumonitis, pulmonary hemorrhage, pulmonary HTN,
shrinking lung syndrome
-Myocarditis, CAD
-IBD, pancreatitis, liver disease, lupoid hepatitis
-Lymphadenopathy

La

-X-rays demonstration Jaccoud’s arthropathy (ulnar deviation, MCP subluxation, swan-neck
deformities, and diffuse soft-tissue swelling as a result of tendon laxity rather than RA-type
bony destruction)

-Head CT may show unidentified bright objects of unknown clinical significance

-UA may show proteinuria and RBC casts if there is lupus nephritis

Management

-Always hydroxychloroquine, which is “lupus life insurance”

-Sunscreen

-NSAIDs for msk complaints, fever, HA, and mild serositis

-Systemic steroids for patients with renal, CNS, or other significant organ involvement
-Immunosuppressives (methotrexate, cyclophosphamide, azathioprine, mycophenolate,
rituximab, etc) for patients with significant organ involvement and inadequate response to
steroids

-CV risk reduction

-For resistant disease, consider high dose chemo followed by autologous stem cell transplant

Sjogren Syndrome

-Inflammatory disorder of the exocrine glands characterized by infiltration of
glandular tissue by CD4 T-cells

Types

-Primary Sjogren’s: when there is no other autoimmune disease present
-Secondary Sjogren’s: when there is another autoimmune disease such as RA
or SLE

Signs & symptoms

-Sicca syndrome: dry eyes and mouth

-Gritty or sandy feeling in eyes

-Oral candidiasis

-Parotid or submandibular gland enlargement

-Fatigue

-Myalgias

-Vaginal dryness and dyspareunia

-Recurrent nonallergic rhinitis and sinusitis, dry cough
-Extraglandular organ involvement: cutaneous vasculitis, lupus-like lesions,
ILD, CNS and PNS abnormalities, interstitial nephritis

Workup Management

-Salivary gland biopsy -Artificial tears or punctal
-Anti-Ro and anti-La, plugs for dry eyes

other autoantibodies -Biotene mouthwash
-Tests for -Frequent water sipping

keratoconjunctivitis
sicca: Schirmer test
(wetting paper), Rose
Bengal stain

-Cholinergic agonists
-Hydroxychloroquine for
systemic symptoms
-May need systemic

-CBC therapy if severe

-CMP

-ESR or CRP Prognosis

-UA -Increased risk of
developing Hodgkin

lymphoma if severe
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Scleroderma

-A chronic systemic autoimmune disease due to
defective fibroblast metabolism > skin changes,
fibrosis, vascular alterations, and autoantibodies
-May also involve the lungs, kidneys, heart, GI
tract, tendon sheaths, and some endocrine organs
-Increased incidence in women and black patients
-Usually occurs after age 30

Etiologies

-Largely known

-Exposure to environmental triggers in genetically
susceptible hosts?

Signs & symptoms

-Usually begins in fingers, hands, and face
-Skin thickening and hardening
-Sclerodactyly

-Edematous swelling and erythema

-Malaise, fatigue

-Arthralgias and myalgias

-Carpal tunnel, trigeminal neuralgia, or tendon
rubs

-Raynaud phenomenon

-Pulmonary involvement: ILD, pulm HTN
-Renal disease: albuminuria, HTN, 1 Cr,
scleroderma renal crisis in 10-20% pts
-Cardiac disease

-Myopathies and neuropathies

-HA, seizure, stroke

-Radiculopathy or myelopathy

-GU symptoms

-Gastric antral vascular ectasia

-Gl involvement: rigidity and thinning of oral
mucosa, GERD, esophagitis, strictures, abnormal
motility, malabsorption, bacterial overgrowth,
diarrhea

‘Workup
-Autoantibody
serologies

-Serum and urine
protein electrophoresis
-High res CT and PFTs
for lung concerns

Management
-Antihistamines for
pruritus

-Lasering of facial
telangiectasias
-Monitor BP, BMP,
UA, urine protein
-ACEI if HTN present
-Gl involvement may
require PPIs, abx,
prokinetics, TPN, or
surgery
-Acetaminophen or
NSAIDs for arthritis
-PPD-5 inhibitors for
ED

Classification of localized scleroderma

Circumscribed (plaque) morphea

One or more circumscribed patches of skin with scleratic changes in
one anatomic site

Involvement is confined to the superificial panniculus {subcutaneous
tissue)

Generalized morphea

Four or more plagues that affect at least two anatomic sites
Often located on the trunk or limbs

Similar clinical and histologic features as circumscribed marphea
Bullous morphea

Bullous involvement

May occur in other forms of morphea

Linear morphea

Most cornmaon form of morphea in children

One or more elongated sclerotic areas of skin

Lesinns are typically asymmetric and oriented along the affected limb
Associated with growth impairment of the involved extremity
Lesions on the face or scalp are called en coup de sabre

Deep morphea

Least common form of morphea in children

Most disabling form of marphea

Primary site of involvement is the panniculus {subcutaneous tissue)

-ILD: IV monthly cyclophosphamide or azathioprine + low dose steroids,

PCP prophylaxis

-Screen for ILD with initial high res CT for all systemic sclerosis pts as

well as regular PFTs

-Screen for esophageal dysmotility with manometry
-Screen for pulmonary HTN with echo for all systemic sclerosis pts
-Surgical repair of flexion contractures

Prognosis
-Decreased life span
-Increased risk of cancer

Classification of systemic sclerosis

Limited cutaneous scleroderma
Raynaud phenomenon for years, occasionally decades
Skin involvement limited to hands, face, feet, and forearms {acral distribution)

Nailfold capillary pattern typical of scleroderma predominantly nailfold capillary loops with
capillary drop-out

A significant {10 to 15 percent) late incidence of pulmonary hypertension, with or without skin
calcification, gastrointestinal disease, telangiectasias (CREST syndrome), or interstitial lung
disease

Renal disease rarely occurs

Anticentromere antibody (ACA) in S0to 60 percent but other patterns also occurringin Sto 10
percent (especially anti-Pi-5cl and anti-Scl-70)

Diffuse cutaneous scleroderma
Raynaud phenomenon followed, within one year, by puffy or hidebound skin changes
Truncal and acral skin involvement; tendon friction rubs

Mailfald capillary pattern typical of scleroderma with dilatation (early), dilatation and drop-out
(active), and tortuasity with drop-out (late)

Early and significant incidence of renal, interstitial lung, diffuse gastrointestinal, and myocardial
disease

Anti-Scl-70 (20 percent) and anti-RMNA polymerase-1, 11, or 111 (12 to 15 percent) antibodies
Scleroderma sine scleroderma

Presentation with pulmonary fibrosis or renal, cardiac, or gastrointestinal disease

Mo skin involvernent

Raynaud phenomenon may be present

Antinuclear antibodies may be present (anti-Scl-70, ACA, or anti-RNA polymerase-I, II, or 1)
Environmentally induced scleroderma

Generally diffuse distribution of skin sclerosis and a history of exposure to an environmental
agent suspected of causing scleroderma

Overlap syndromes
Features of systemic sclerosis that coexist with thaose of another autoimmune rheumatic disease

such as systemic lupus erythematosus, rheumatoid arthritis, dermatomyositis, vasculitis, or
Sjégren's syndrome.

Pre-scleroderma
Raynaud phenomenon
Mailfold capillary changes (early or active pattern typical) and evidence of digital ischemia

Specific circulating autoantibodies - anti-topoisomerase-| (Scl-70), anti-centromere (ACA), or anti-
RM& polymerase-l, 1, ar il or other hallmark scleroderma reactivity
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Compartment Syndrome

Workup

-Compartment pressure measures:
should be <30 mmHg difference

-Occurs when increased pressure within a
compartment bounded by fascial membranes
compromises the circulation and function of

Signs & Symptoms
-Acute: pain out of proportion to the
injury, pain with passive muscle stretch,

Management of acute compartment syndrome
-Remove any dressing, splint, cast, or other restriction
-Do not elevate limb

tissues within the membrane

Causes

limb compression

-Acute: long bone fracture or other trauma,
ischemia-reperfusion injury, coagulopathy,
venom reaction or other bite, extravasation of
IFV, recreational drug injection, prolonged

rapid progression of symptoms, motor
deficits are a late finding

-Chronic: pain in involved compartment
(usually bilaterally) shortly after start of
exercise with resolution once exercise has
stopped

-Chronic: overuse injury in endurance athletes

between compartment pressure and
systemic diastolic pressure; one
normal reading does not rule out!

-Pain management

-Supplemental O2

-IVF for hypotension

-Fasciotomy is definitive treatment

Management of chronic exertional compartment syndrome
-Reduce training volume

-Address strength or flexibility deficiencies

-Orthotics

-Surgical fasciotomy usually successful

Crush Injuries

hypoglycemia, fall, etc)

-Prolonged duration of wearing antishock garment
-Inability to move away from hard surface (CVA, CO,

-Fluid resuscitation
-Pain management

-Really a result of acute traumatic ischemia Signs & Symptoms Workup Management
-Rhabdomyolysis from sarcolemma failure = permeability of  -Fractures -Electrolytes: hyperkalemia, = -Can give bicarb before extrication to shift K+ intracellularly
muscle membranes = leak of myoglobin and K+ out of cell -Evident soft tissue injury hyperphosphatemia, -Can give Ca carbonate for K+ cardiac membrane
with leak in of water, Ca, Na -Dysrhythmias and EKG changes hypocalcemia stabilization post-extrication (different IV from bicarb!)
-Also have local vasoconstriction and platelet aggregation > (peaked T waves, loss of P waves) -High myoglobin -Give insulin with D50W to shift K+ intracellularly
ischemia from electrolyte imbalances -Elevated CK (officially -Albuterol to raise insulin level = more intracellular K+ shift
-Compartment syndrome from increased pressure within -Red-brown urine rhabdo if > 5x ULN) -Kayexalate to reduce K+ via GI tract (slower onset of action)
muscle compartments = muscle, tissue, and nerve death -Compartment syndrome: tight, -Elevated Cr due to AKI -Remove any constrictive clothing, jewelry, or splints

shiny, pain out of proportion to from trying to clear -Avoid large boluses of fluid if pt is hemodynamically stable
Causes exam, pallor, pulselessness, myoglobin -Mannitol: a non-osmotic diuretic to help wash myoglobin
-Building collapse paresthesias, paralysis out of renal tubules to protect kidneys
-Trapped in machinery Management -Compartment syndrome: fasciotomy, hyperbaric oxygen
-Natural disasters -ABCs
-MVCs -Cardiac monitoring Prognosis

-Degree of physiologic dysfunction is not related to time
elapsed before extrication

EYES, EARS, NOSE, AND THROAT

-Anterior blepharitis: staph
colonization or seborrhea
-Posterior blepharitis: meibomian
gland dysfunction, rosacea, or
seborrheic dermatitis

-Mattering in the morning

‘Workup
-Evaluate for sebaceous cell malignancy with unilateral or
other unusual symptoms

-Chronic eye condition Signs & symptoms Management
characterized by lid inflammation -Anterior blepharitis: red, itchy eyes with scales along lash -Regular lid hygiene
with intermittent acute bases -Warm compresses
exacerbations -Posterior blepharitis: inflammation of the inner portion of -Scrub eyelids with

the eyelid at the level of the meibomian glands baby shampoo
Causes -Burning or gritty eyes
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-The most common orbital ~ Signs & Symptoms Workup Management
X, occurring with blunt -Anesthesia of the infraorbital -Assess visual acuity and EOM function -Ophtho consult
force to the globe or orbit  area, maxillary teeth, and/or -Slip lamp exam to assess for any involvement of the -Surgical repair if enophthalmos or
rim upper lip eyeball persistent diplopia present
-Diplopia -Plain films may show teardrop sign from herniation -Antibiotic prophylaxis for any sinus
-Rarely enophthalmos of orbital fat into the maxillary sinus or open bomb- involvement
(posterior displacement of bay door sign from bone fragments in the sinus
eyeball) -Confirm abnormal radiograph with CT

-Opacification of the lens Signs & symptoms
-Gradual loss of vision
Etiologies -Blurred or smoky vision
-Age -Glares
-Steroids -Decreased vision in bright light or at night
-Diabetes
-Electrocution Management
-Congenital anomaly -Surgical removal when it interferes with ADLs with
-Trauma replacement with an artificial lens
- Chalagion&Hordeobm
Hordeolum Chalazion = subacute or chronic
-Infection of sebaceous or apocrine gland -Sebaceous gland cyst from inflammation of blocked gland
-Internal or external ( = stye, on lid margin) -May follow an internal hordeolum
-Acute onset, lasting 7-10 days -Usually point inside the lid
-Tend to be smaller and more painful -Usually painless but can become acutely inflamed
-Causes scratchy sensation and blurred vision -Tend to not resolve without intervention
-Treat with warm compresses, consider bacitracin or erythromycin ointment -Refer to ophtho for surgical excision or corticosteroid injection if not resolved in a few months

-1&D if not resolving in 48 hours

Etiologies Workup

-Kids & adults: adenovirus, Strep pneumo, Haemophilus, Moraxella, -Culture if extremely purulent

Pseudomonas

-Infant: think Neisseria gonorrhoeae or Chlamydia trachomatis Treatment

-Allergic = conjunctivitis verno -All etiologies are usually self-limiting

-Conjunctivitis sicca is chronic dry eye related to rheumatic disease -Throw out contact lenses, wash sheets and hands, will be contagious for 2 weeks

-Antibiotics = erythromycin ointment, sulfacetamide drops, FQ drops in contact lens wearers (Pseudomonas)
-Hard to distinguish bacterial from viral, all etiologies can cause eyes to be stuck -OTC antihistamine drops for viral causes = Ocuhist, Naphcon-A, Visine AC

together in the morning -Acute allergy > short-term antihistamine/vasoconstrictor drops like Naphcon-A, Opcon-A, Visine-A

-Bacterial tends to be consistently purulent throughout the day and is usually -Chronic allergy - antihistamine + mast cell stabilizer drops like Patanol or Pataday, Optivar, Alocril, Ketotifen,
unilateral Alamast, Elestat

-Viral tends to feel more gritty and usually affects the 2™ eye 24-48 hours later -Severe allergy: lodoxamide or cromolyn drops

-Allergic will be ITCHY = pathognomonic -If no response in 2 days or need for steroid drops refer to ophtho
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-Corneal blood staining

-Dacryoadenitis = inflammation or infection of the lacrimal
gland from which tears are secreted

-Dacryocystitis = infection within the lacrimal drainage system
due to an obstructed lacrimal duct and sac

Etiologies

-Dacryoadenitis: autoimmune diseases, thyroid eye disease,
orbital pseudotumor

-Dacryocystitis: EBV, mumps, Staph, gonorrhea

-Folding of the eyelid in ward Signs & symptoms
-Eye redness and pain

Causes -Photophobia

-Genetic -Sensitivity to wind

-Congenital -Decreased visual acuity

-Infection: Chlamydia

-Aging

-Scarring

-Layering of RBCs in the anterior chamber Workup Management

due to blunt or penetrating trauma -Emergent ophtho referral if bleeding -Eye shield and reading restriction for 1
dyscrasia, sickle cell, or suspected open week or until hyphema resolves

Signs and symptoms globe -Elevate head 30° (prevent settling of

-Vision loss -Orbital CT for suspected open globe blood)

-Eye pain -Complete orbital and ocular evaluation -Pain control: cycloplegic eye drops

-N/v required -Emesis control

-Microhyphema visible on slit lamp exam if -Severity determined by grading -Steroid drops

not evident immediately -Consider antifibrinolytics

-Photophobia -Decrease IOP if needed

-Elevated IOP -Surgical clot evaluation for large persistent

hyphemas > 10 days, early corneal staining,
or difficulty controlling IOP

Prognosis
-Can result in vision loss

Signs & symptoms

-Lid pain

-Excess tearing or discharge

-Swelling of preauricular nodes

-Acute dacryocystitis: swelling of upper lid, erythema, warmth

Management

-Simple nasolacrimal duct obstruction = lacrimal duct massage,
warm compresses, referral to ophtho for probing if not
improving

-Acute dacryocystitis = emergent referral to ophtho and
clindamycin or vancomycin due to risk of MRSA

-Think malignancy if no improvement

Management
-Surgical repair before permanent corneal
damage is done
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Causes

-Weakening of tissue or aging

-Allergic

-Facial nerve palsy
-Chemo treatments
-Congenital

Corneal ulcer = infected corneal abrasion

Etiologies
-Traumatic
-Foreign body
-Contact lens

-Spontaneous defect in

corneal epithelium

Signs & symptoms
-Severe eye pain

-Foreign body or gritty sensation

-Photophobia
-Excessive tearing
-Blurred vision
-Headache
-Blepharospasm
-Hazy cornea

-Conjunctival injection

-| visual acuity

Differential
-Corneal FB
-HSV keratitis

Signs & symptoms

-Dull light reflex
-Eye irritation

Management

-If abrasion is suspected but not visible, need to do
fluorescein stain under UV light

-Rule out FB: flip eyelids-No contact lenses

-No steroids

-Pain control: cycloplegic, opioids, topical anesthetics
-Don’t leave pressure patch on > 24 hours

=Any corneal infiltrate, white spot, or opacity needs
ophtho referral

-F/u not necessary for most small abrasions as long as
symptoms improve and vision remains good (except
contact lens wearers)

Prognosis
-Most abrasions heal regardless of therapy in 24-72
hours, with return of vision to normal

Management
-Surgical repair

Management of corneal abrasions

Patient with severe eye pain
and foreign body sensation
Rule out penetrating injury

Eye examination, including fluorescein, consistent
with the presence of corneal abrasion

History of
abrasion subtype? i &

Direct trauma to globe
followed immediately by
foreign body sensation

History of material History of prior abrasions, Contact lens wear
falling or flying into | | awakening in the middle of
the aye the night with eye pain or

!

eye pain on awakening

| Traumatic abrasion |

Foreign body abrasion

| Recurrent erosion

Contact lens abrasion |

preferred because of lubricant function) OR sulfacetamide 10 percent,
polymyxin/trimethoprim, ciprofloxacin, or ofloxacin drops.

Remaove foreign body Rule out infiltrate or
or refer to opacity; must be
ophthalmelogist if referred to
unable to remove ophthalmalogist
immediately if
A ‘ L present
Topical antibictic therapy with ery ycin oil (il *

Topical antibictic therapy
with oflaxacin,

Apply QID for three to five days depending upon response; patients with ciprofloxacin, or
recurrent erosion do best with cintment rather than drops and may tobramycin drops OR
raspond to erythromycin cintment or over the counter lubricant (Refrash tobramycin cintment. All
PM, Lacrilube) with as frequent as hourly application.

QID for three to five days.

[} [

Pain relief with cycloplegia and narcotics optional. Pressure patch for lonlagia and
less than 24 hours optional although contraindicated if foreign body still cycloplegia an
present {may be used after removal of foreign body). Do not use topical

Pain relief with

narcotics optional.

anesthetic or steroid. Pressure patch
* Do not use topical
steroid.
Follow-up not required if small {<3 mm), symptoms improve, vision is
good, and there is no foreign body still present *

Fellow-up daily until healed
to rule out infiltrate or ulcer
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Signs & symptoms
-Surface FB: pain and
irritation with eye
movement

-Intraocular FB:
discomfort, blurred vision,
h/o striking metal or
explosion

-Damage to the retina causes loss of central vision

Forms

-Non-exudative (dry): when drusen accumulates between the
retina and the choroid = loss of cones; accounts for 90% of
cases

-Exudative (wet): when blood vessels grow up from the choroid
behind the retina

-Regular rhythmic oscillation of the eyes

Jerk nystagmus

-Alternating phases of a slow drift in one direction with corrective

quick jerks in the opposite directly
-Caused by imbalance in semicircular canals due to peripheral

vestibular disease or disruption of central vestibular pathways in the

brainstem

Pendular nystagmus
-Slow, sinusoidal oscillations to and fro
-May be acquired or congenital

Workup Management
-Visual acuity testing -Ophtho consult for intraocular FBs
-Flip eyelids -Anesthetic eyedrops

-Slit lamp exam with

-Fine gauge needle to remove FB

fluorescein -Metal objects can cause rust rings around them, but these usually resorb

-CT or plain film if no
findings on slit lamp

so don’t try to remove or you could cause damage
-Erythromycin ointment and patching following removal

-F/u with ophtho in 48 hours

Risk factors

-Age

-Genetics

-Smoking

-HTN
-Micronutrient levels

Management

-Smoking cessation

-Vitamins and supplementation with zinc, beta carotene, copper
-Lasering or surgical extraction for neovascularization or
macular translocation

-Antiangiogenesis therapy

Signs & symptoms Differential

-Vertigo -Meds: Li, anticonvulsants
-Oscillopsia -EtOH intox

-Abnormal head -Demyelinating disease

position -Vertebrobasilar insufficiency
-Blurred vision -Brainstem stroke
-Head trauma
-Positional vertigo
-Thiamine or Mg deficiency
-Neoplasm
-Arnold-Chiari malformation
-Encephalitis
-Extreme lateral gaze

-Normal opticokinetic nystagmus

Management

-Treatment is symptomatic

-Treat underlying cause

-Baclofen for periodic alternating nystagmus
-Gabapentin for pendular nystagmus

-Botox injections

-Special prism contact lenses or glasses
-Surgical correction of muscle attachments




Preventative Eye Exams

Age Black Patients White Patients
20-40 Every 2-4 years No guidelines
40-54 Every 1-3 years Every 2-4 years
55-64 Every 1-2 years Every 1-3 years

65+ Every 1-2 years Every 1-2 years

Closed Angle Glaucoma (Narrow Angle Glaucoma or Acute Angle Glaucoma)

-Fluid builds up behind the lens due to
malformed iris and trabecular network
contacting each other = sudden blocking of
drainage canal

-Most common in Asians and older folks

Signs & symptoms

-Occurs after being in a dark place or after
anticholinergic use

-Prior episodes of blurred vision
-Halos around lights

-H/o recent eye surgery or uveitis
-Nausea/vomiting

-Eye redness

-Nonreactive pupil

-Hazy cornea

-Shallow depth of anterior chamber
-Optic disc cupping

Management

-Give acetazolamide and timolol,
apraclonidine, and pilocarpine

-Emergent referral to ophtho, monitoring of
IOP q hour until seen

Open Angle Glaucoma (Wide Angle Glaucoma)

-Fluid builds up in front of the lens as a result
of slowly clogging drain = sequential damage
to optic nerve with progressive loss of visual
field

-Most common type of glaucoma

-Most prevalent in blacks over 40 and others
over 65 - screen with visual field
confrontation

Signs & symptoms

-Bilateral eyes affected

-Colored halos around lights

-Progressive peripheral vision loss

-May be asymptomatic until severe visual field
loss

-Pupil dilation

Management

-Regular aerobic exercise to reduce IOP
-Increase outflow with intraocular
prostaglandin analogues

-Suppress production with intraocular -
blockers
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Clinical features of more common optic neuropathies*

-Acute inflammatory demyelinating
injury to the optic nerve

Signs & Symptoms

-Painful monocular visual loss over
several hours to days

-May have papillitis on funduscopic
exam

-Chronic: afferent pupillary defect,
color desaturation, optic atrophy

-Triangular wedge of fibrovascular
surface

Causes

-UV light exposure
-Abnormal angiogenesis
-HPV

conjunctival tissue extending into the corneal

Differential

-Ischemia

-Infection: meningitis, syphilis, Lyme
-Inflammatory: sarcoid, neoplasm,
SLE

-Genetic

-Neoplastic

-Compression: pseudotumor cerebri
-Toxic/metabolic: drugs, nutritional
deficiency, radiation

-Trauma

Workup
-Gadolinium-enhanced MRI of brain
and orbits

Signs & Symptoms
-Redness and irritation
-Growth over months to years
-Vision impairment

-Often bilateral

Differential
-Conjunctival neoplasia

-Pinguecula (no corneal involvement)

-Conjunctivities

arl:::.i;ic Arteritic Leber's
onk ischemic SELIEE heresditany Neuroretinitis
neuritis optic optic optic
neuropath neuropath
neuropathy pathy pathy
Age 20 to 50 years | »50 years >70 years 25 to 40 years | Children
Gender 2:1 female Equal 3.5:1 female 80 to 90 Equal
percent male
Pain Present in »90 | Present in <10 | Headache, Not present Variable
percent percent scalp
tenderness,
jaw
claudication
Onset Hours to days Sudden Sudden Weeks to Hours to days
manths
Unilateral or Usually Usually May occur in Bilateral - but Often bilateral
bilateral unilateral unilateral; low | both eyes in presentation
chance may rapid sequence | often unilateral
recur in other
eye years later
Funduscopic Papillitis Papillitis Pale swelling Disc hyperemia | Papillitis, macular
examination present in present in of disc; fundus | but no edema,
one-third most may also be swelling; exudates
normal peripapillary
(posterior telangiectasia
ischemic optic
neuropathy -
indicates giant
cell arteritis)
Visual field Central Altitudinal Altitudinal or Central or Variable
defect scotoma (usually generalized cecocentral
inferior) defect | constriction defect
Magnetic Inflammation Often normal May show Normal Variably
resonance of optic nerve enhancement abnormal
imaging: optic | in most (one-
nerve third to one-
half will have
other
demyelinating
lesions)
Prognosis Begins within Over several Poor once One-third Most recover
two to four months, only vision loss has | achieve some fully
weeks, most 40 percent accurred; may improvement
achieve 20/40 | improve by cause rapid
or better three or more | blindness
lines untreated

Management

-Artificial tears to reduce irritation

-Surgical removal if visual impairment,
restricted eye movement, significant cosmetic
impact, or intractable irritation

Management

-IV methylprednisone if severe vision
loss of 2+ white matter lesions on MRI
(NOT oral as it has no benefit)
-Interferon treatments if MRI shows
white lesions (may delay development
of MS)

Prognosis

-Visual recovery within a few weeks
-30% will go on to develop MS within
5 years
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-Usually occurs in kids as a result of
untreated sinusitis or trauma

Agents
-Strep pneumo
-H. flu

-Optic disc swelling due to 1 ICP

Signs & symptoms

-Will usually be bilateral

-Headache

-N/v

-Diplopia

-Pulsatile machinery-like sound in ear
-Intermittent/brief visual symptoms

-Occurs when retina peels away
from underlying support tissue

Causes

-Increased risk with myopia, trauma,
FH, cataract surgery, diabetic
retinopathy

-Loss of blood supply to the retina
via embolus

-Risk factors: a-fib, endocarditis,
coagulopathies, CAD,
hypercoagulable states, temporal
arteritis

Signs & symptoms Workup Management

-Eyeball proptosis or chemosis -CT or MRI

-Edema, erythema, hyperemia, periorbital pain
-Limited eye movements
-Reduced vision

Differential

-Intracranial mass lesion
-Cerebral edema

-1 CSF production or | absorption
-Obstructive hydrocephalus
-Obstruction of venous outflow
-Pseudotumor cerebri

severe cases)

Workup

-Funduscopic exam and visual acuity testing
-Brain MRI

-LP

Signs & Symptoms Workup Management

-Sudden painless loss of vision -Emergent ophtho consult  -Immediate surgical repair
“like a curtain covering the eye” if suspecting

-May see flashes or floaters or Prognosis

cuts or lines in vision
-Defect in confrontational visual
fields

Signs & symptoms

-Painless, severe loss of vision in one eye

-Funduscopic exam shows cherry red spot, pale or swollen
optic nerve with splinter hemorrhages, ground-glass retina

Workup

-CV exam for bruits and temporal arteritis
-Carotid imaging

-EKG

-Will lead to complete vision
loss without surgical repair

-Admit for IV antibiotics (amoxicillin or ceftriaxone + vanco for

Management

-Emergent ophtho consult with interventions to
lower IOP

-Antiplatelets

Prognosis
-Poor, no treatments proven to improve visual
outcomes
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-When occluded retinal vein backs up and fills
the retina with blood

-Risk factors: HTN, mechanical compression,
glaucoma, inflammation of the optic nerve,
orbital disease, hyperviscosity disorders

-Occurs when hyperglycemia damages the
basement membrane of retinal capillaries >
loss of pericytes and microaneurysm
formation - leakage of capillaries and
macular edema with proliferation of weak
blood vessels

-Associated with DM1 and DM2 but not
gestational diabetes

Etiologies

-Congenital: pseudostrabismus, prenatal drug
exposure, nerve palsy, familial external
ophthalmoplegia

-Acquired: accommodative strabismus,
intermittent exotropia, cataracts, tumors,
increased ICP, orbital injury, head trauma,
vascular disorders, botulism, myasthenia
gravis, nerve palsy, Guillain-Barre, ocular
myopathy, multiple sclerosis, infection, drug or
toxin, DM, hypoglycemia, thyrotoxicosis

Signs & symptoms
-Painless loss of vision in one eye

Screening

-Yearly eye exams for diabetics
-Maintain Alc < 7%

-HTN control

Management

-Treat underlying medical disorders

-Aspirin therapy

-Lasering of ischemic retina

-Treat associated glaucoma and macular edema

Signs & symptoms
-Most are asymptomatic

Management

-Nonproliferative = panretinal
photocoagulation if severe

-Proliferative = panretinal photocoagulation
if high risk or severe, early vitrectomy if
severe and DM, intravitreal VEGF inhibitors
as therapy adjunct

Differential

-Pseudostrabismus

-Ocular instability of infancy (normal in first few
months of life)

Workup

-Affected eye will drift when covered, then moves
quickly back if cover is removed

-Differentiate congenital from acquired (may be
vision-threatening or life-threatening)

Management

-Refer to ophtho for consistent
strabismus at any age, persistent
strabismus after 4 months of age, altered
light reflex, deviation with cover test,
deviation that changes depending on
position of gaze, torticollis, parental
concern

Sequelae
-If untreated may lead to amblyopia
(vision reduction) or diplopia




-Inflammation and leukocyte Causes Signs & symptoms Management
infiltration of the iris, ciliary -Infections: CMV, toxoplasma, syphilis, -Depends on area of eye affected =~ -Ophtha consult
body, and/or choroid and vitreous HSV, cat scratch disease -Anterior chamber > pain and -Treat any infectious cause
humor of the eye -Systemic immune-mediated disease: redness -May need steroids
spondyloarthropathies, IBD, -Posterior chamber > painless
sarcoidosis, MS floaters or vision loss
-Syndromes confined to the eye
-Masquerade syndromes: CNS Workup
lymphoma -Slit lamp and funduscopic exam

Acute OM Management
-Agents: Strep, H. flu, M. cat, or viral (can’t distinguish) -If mild, can watchfully wait with NSAIDs for pain relief as
-Signs & symptoms: hearing loss is hallmark, ear pain, ear long as patient is > 2 years
fullness, drainage with relief if ear drum is perforated, prior -If infection is obvious or there is a fever, treat with 10-14 d of
URI, pulling at ears, fever, irritability high dose amoxicillin, erythromycin, Augmentin, Septra,
ceftriaxone
Chronic suppurative OM = frequent AOM with otorrhea as a -Refer for surgical management if there is bilateral effusion > 3
result of TM perforation or tube placement months and bilateral hearing deficiency
-Chronic = tx with 10 d of FQ, consider chronic therapy with
OM with effusion = fluid behind TM without presence of daily amoxicillin during winter and spring with monthly f/u

infection, a result of chronic eustachian tube dysfunction,
previous AOM, or barotrauma

Etiology Signs & symptoms Management

-Bacterial 90% of the time: Pseudomonas, Strep, Staph -Pain with manipulation of tragus -Bacterial = neo/poly/HC only if TM intact, FQ (use a wick if canal is swollen), systemic

-Fungal: Aspergillus, Actinomyces, Candida -Hearing loss therapy if canal is swollen shut or pt is immunocompromised

-Eczema if chronic -Otorrhea -Fungal - acetic acid/HC drops, clotrimazole drops

-Malignant otitis externa = osteomyelitis of temporal bone -Fullness -Bacterial vs fungal? - CASH powder covers both

as a result of chronic infection in DM, not cancerous! -Itching -Chronic - treat eczema with steroid cream, then use vinegar/water washes and avoid Q-tips
-Recent exposure to water -Malignant = emergent referral to ENT




Causes

-Water diving

-Ascent into the atmosphere
-Mechanical ventilation
-URI

-Keratinized, desquamated epithelial collection
in the middle ear or mastoid

Causes
-Primary lesion
-Secondary to TM perforation

-Occurs when blockage of the eustachian tube

allows air to exit middle ear but not come back
in = creation of negative pressure atmosphere
in middle ear

Causes

-Embedded earring

-External ear FB: beads, pebbles, tissue paper,
insects

Signs & symptoms Management
-External ear barotrauma: ear pain, bloody otorrhea, petechiae, -Keep ear dry
hemorrhagic blebs, or rupture of TM -Pain control
-Middle ear barotrauma: pain and fullness on descent in airplane ~ -Decongestants or antihistamines
with failure to pop ears, or may have URI symptoms -Prevent recurrence with decongestants prior to airplane travel
- Cholestatoma ]
Signs & symptoms Workup
-May be asymptomatic -CT or MRI if complications present or to
-Hearing loss better characterize extent
-Dizziness
-Otorrhea Management
-White mass visible behind TM -Surgical removal
-TM retraction
-Obstructive polyp

Signs & symptoms Differential Management

-TM retraction -Allergies Acute: nasal steroid spray, decongestants
-Ear pain -URI -Chronic: tube placement bilaterally
-Hearing loss -Nasopharyngeal mass

-Ear fullness -Abnormal anatomy Prognosis

-Risk of cholesteatoma if untreated

Management

-Local anesthesia with removal for embedded jewelry

-Office removal of small inorganic objects or insects with irrigation (95% ethanol, mineral oil, or 1% lidocaine), followed by forceps or superglue on
g-tip for further extraction

-Systemic antibiotics if perichondritis or chondritis present

-ENT referral for button batteries, vegetable matter (will swell with irrigation), penetrating FB, or associated injury to TM

Causes Signs & Symptoms Workup Management
-Penetrating trauma -Acute onset pain and hearing loss + bloody otorrhea -ENT consult for serious -Most cases will heal on their
-Noise trauma -May have tinnitus or vertigo hearing loss, otorrhea, facial ~ own
nerve paralysis, or -Need f/u hearing testing
nausea/vomiting, nystagmus, -Avoid water in ear
or ataxia
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-Conductive, sensorineural, or mixed Workup Management

-Office hearing evaluation with Rinne ~ -Standard air conduction
Etiologies and Weber tests hearing aid
-Conductive, outer ear: congenital, external otitis, trauma, -Formal audiologic testing if there is -Bone conduction device for
squamous cell carcinoma, exostosis, osteoma, psoriasis, cerumen no obvious etiology congenital atresia, chronic
-Conductive, middle ear: congenital, otitis media, cholesteatoma, -Contrasted MRI or CT if there is ear infections, or single-
otosclerosis, tympanic membrane perforation, temporal bone progressive asymmetric sensorineural  sided deafness
trauma, glomus tumor hearing loss -Cochlear implant
-Sensorineural: hereditary, congenital, presbycusis, meningitis, -Labs for unexplained sensorineural
thyrotoxicosis, viral cochleitis, ototoxic drugs, otologic surgery, hearing loss: glucose, CBC, TSH, RPR
Meniere disease, noise, barotrauma, penetrating trauma, acoustic -Urgent referral to ENT for sudden
neuroma, meningioma, autoimmune disease, multiple sclerosis, hearing loss

cerebrovascular ischemia

-Blood collection after Management Prognosis
direct trauma to the ear -Regional auricular block followed by 1&D or indwelling catheter placement for large hematomas  -Will lead to necrosis, infection, and permanent
or needle aspiration if small cauliflower ear deformity if not drained

-Refer to ENT for draining if > 7 days old

-Give 7-10 days of abx to cover Pseudomonas given tenuous blood supply of cartilage
-F/u in 3-5 days to eval for infection or reaccumulation

-At least 1 week off from contact sports

-Complication of acute or chronic OM Signs & symptoms Workup

-Usually occurs in kids -Fever -CT scan

-Can be serious due to proximity to the -Posterior ear pain

posterior cranial fossa, lateral sinuses, facial -Local erythema over the mastoid Management

nerve canal, semicircular canals, and tip of -Edema of the pinna -Hospital admission with IV abx
temporal bone -Posteriorly and downward displaced auricle -May need mastoidectomy




Differential -Psych: panic, anxiety
-CV: orthostatic HTN, arrhythmia, CAD -Metabolic: hyperthyroid, menopause
-Neuro: acoustic neuroma, TIA, stroke, Parkinson’s, neuropathy, migraine -Orthopedic: cervical disc disease, lower extremity arthritis
-Anemia -Geriatric: decreased proprioception, off center of balance, polypharmacy
Cause Information Signs & Symptoms Management
Benign -Otolith dislodgement into -Intermittent vertigo lasting < 1
Paroxysmal | semicircular canals minute
Positional -NO hearing loss
Vertigo -Better with head held still,
worse with R/L movements
when lying down
-Vertical or horizontal
nystagmus
+ Dix-Hallpike maneuver:
affected ear will cause
nystagmus when it is
downward
Meniere’s -A result of increased -Sudden unilateral SNHL, roaring tinnitus, and vertigo for hours | -Diuretics
Disease endolymphatic fluid -Ear fullness -Low salt diet
-Anti-vertigo meds
Acute -Infection or inflammation of the | -Severe, disabling vertigo for 24-48 hours followed by weeks of | -Steroids
Labyrinthitis | inner ear, usually due to latent imbalance -PT
& Vestibular | virus -Vomiting
Neuritis -Neuritis = only semicircular -Pts think they are dying
canals affected
-Labyrinthitis = vertigo + hearing
loss
Central -Issue with balance centers of the | -Symptoms with gradual onset but are constant
Vertigo brain -May have nausea or diaphoresis
-Vertical nystagmus
-Usualli no hearini loss
-Abnormal perception of sound in the middle Objective tinnitus Differential Workup
ear in the absence of a corresponding sound in ~~ -When a clinician can perceive an  -Excessive noise exposure -Audiometry
the external environment abnormal sound emanating from -Meniere’s disease -Refer for imaging for pulsatile tinnitus
the pt’s ear -Labyrinthitis
Subjective tinnitus -May have clicking if due to -Otitis media Management
-A sound only the patient can hear pharyngeal muscle spasm -Eustachian tube dysfunction -Cochlear implants if due to sensorineural hearing loss
-Caused by aberrant neurological signalling in ~ -May have breathy sounds if due -Ototoxicity: ASA, aminoglycosides, loop diuretics,  -Stop offending meds
the brain to abnormally open eustachian cisplatin -Avoid caffeine and nicotine
-May be a neurologic response to hearing loss;  tube -Glomus tumor -Use background noise
high freq. loss will cause high freq tinnitus, -May be pulsatile or bruit-like with  -Any cause of sensorineural hearing loss -Tinnitus retraining therapy
low freq. loss will cause low freq. tinnitus referred vascular sounds or tumor  -Intracranial AV malformation -Resolve underlying problem if due to conductive
-Can also be caused be aspirin hearing loss
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-Acute = symptoms < 4 weeks
-Subacute = symptoms for 4-12 weeks
-Chronic = > 3 months

Agents

-Usually viral

-Bacterial is secondary to prior URI: Strep pneumo, M. cat, H.
flu, Staph aureus

-Fungal possible if immunocompromised

Signs & Symptoms

-Headache, localized sinus pain and pressure (esp unilateral),
foul or purulent nasal discharge, fever, upper tooth pain,
cough, fatigue

-No correlation between report of “sinus headache” and
sinusitis found on CT scan

-Double sickening more likely to be bacterial

-Peds: unusual as their sinuses are not fully formed, but may
have bad breath, subacute or abrupt onset

-Typically does not occur in infants under 6 mos
-Seasonal or perennial

severe pansinusitis

Samter’s triad = syndrome of aspirin sensitivity, nasal polyposis,
and asthma often seen with allergic rhinitis, frequently leading to

Signs & symptoms

-Repetitive sneezing

-Pruritus of nose, eyes,

palate, ears

-Clear rhinorrhea

-Nasal congestion

-Postnasal drip

-Epistaxis

-Allergic shiners or Dennie’s lines
-Allergic salute

-Retracted TMs

-Serous effusions

-Swollen or boggy turbinates
-Hyperplasia of palate or posterior pharynx

Differential
-Sinusitis

-Rhinitis medicamentosa

(Afrin!)
-Polyps

-Deviated septum
-Adenoid hypertrophy

-FB

-Vasomotor rhinitis

Management

-Mild cases can be observed for 7 days as 80% of all cases
improve without any AB within 2 weeks

-Treat with AB if mod-severe symptoms have failed to
improve after 10-14 days or there is double sickening:
amoxicillin or Septra or doxycycline first, Augmentin or
levofloxacin if severe, recent AB use, or failed fir