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RADIOLOGY

CT/MRI/ULTRASOUND

CT—Advantages: quick, sensitive for acute hemorrhage and
calcifications. Excellent boney definition. Can use CT in
cases when MRI cannot be used (pacemaker. metal prosthe-
ses, metallic foreign objects). Roughly half the cost of an
MRI.

CT—Disadvantages: insensitive compared to MRI in the poste-
rior fossa (brainstem and cerebellum) and floor of the middle
fossa. Also much less sensitive than MRI for many common
CNS problems,

CT is used in the workup of:

* lung masses » staging of lung cancer

» abdominal masses * bronchiectasis

* thoracic aneurysm * seizures

= severe headache * restrictive cardiomyopathy

* chorea * pheochromocytoma

* lymphoma » adrenal masses.

» meningitis (before LP and if there is papilledema or focal
neurologic signs)

= head injury (for bleeds and fractures)

» spinal nerve compression symptoms (or myelography prn)

« empty sella (usually initially found on x-ray)

= brain abscesses (toxoplasmosis = ring-enhancing lesions)

To determine bone density, quantitative CT may be done. but it
is more expensive and gives a higher radiation dose than ab-
sorptiometry (see osteoporosis on pgs 10-3 and 10-8). CT is
better than MRI for seeing CNS blood:; it is usually the first
test done in the Emergency Department for acute onset of
central neurologic deficits or significant trauma to the head.
The sensitivity for diagnosis of subarachnoid hemorrhage
within the first 24 hours of symptoms is 96%!

Table 10-1: ABNORMAL Tissues—Weighted MRl vs. CT

Helical CT is a newer method of CT scanning in which a table
moves continuously through a gantry containing an always-
on x-ray source. This provides faster, thinner slices. Organs
(including the entire thorax) can be scanned during a single
breath-holding episode. Conventional CT requires that the
breath be held during each slice; it is much slower, as the x-
ray source needs to be reset after each slice. The exact clini-
cal role for helical CT is still being developed. Areas where it
is being used diagnostically are:

Thorax—3-D visualization of the airways; assessing metastatic
and solitary pulmonary nodules; diagnosing pulmonary em-
boli. Using helical CT for the diagnosis of PE has been the
most widely studied and in many medical centers is the most
common test used for the diagnosis of PE. The interobserver
variability for reading helical CT scans for PE is much less
than for reading ventilation/perfusion scans, The negative
predictive value of a normal helical CT for ruling out PE is
98%.

Abdomen—Diagnosing cause of urinary colic (instead of using
intravenous pyelograms [[VPs]); working up liver masses;
diagnosing or excluding appendicitis or diverticulitis.

Vascular system—Besides pulmonary angiography, helical CT
is being evaluated for use in diagnosing stenoses, aneurysms.
and AV malformations in other areas of the body. Because of
loss of resolution due to heart pulsations, helical CT is not
good for visualizing coronary arteries.

MRI is based on computer analysis of the electromagnetic en-
ergy released by protons after they have been excited by ra-
dio frequency waves. Protons, when in a magnetic field, tend
to wobble, the way a top can wobble, at a specific frequency
dependent on the strength of the magnetic field being ap-
plied. Some of these wobbling protons can absorb energy
supplied at the same frequency as that of the wobble—which
is in the radio frequency (RF) range. When the RF pulse is
stopped. the protons quickly release this energy and “decay”

back to the pre-RF pulse state at an ex-

ponential rate. The electromagnetic en-

] . ergy being given off is read as a shift in

Acute Infarct Tumor (with MS Plaque the net magnification. The MRI machine

Bleed ‘ enhancement) sets up the magnetic field, applies the

; i radio frequency, and then measures the

U biiee : Dl Hist Darkc duration of the return of the net mag-
T2 | Bright | Bricht Bright Bright netic field to normal. The half-life in the
- i = return-to-pre-pulse level of the parallel

CT | Bright | Dark Bright if well Dark or component of net magnetization is TI
vasenlarized Teodense ~ | (as in e™'"). That of the perpendicular

Table 10-2: NORMAL Tissues—Findings on Weighted MRI and on CT

component is T2. In pure water, T1 =
T2. With biologi-
cal tissue, T2 1is
much shorter than

Alr Water Fat Bone White Matter Gray Matter i
T1 Dark Dark Bright W hitish Lt gray Med gray . g?;?t :;]:hin‘g;;f]ﬂ
T2 | Dark Bright | Bright Very Darker Darker Well, the outcome
CT | Dark Dark Dark . Bright Gray Gray or T2 (or proton-
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density. or spin-echo, or perfusion. or diffusion, etc. ), result-
ing in the same tissues appearing different in the differently
weighted images. Examples: In T1 images, the gray and
white matter appear as stated (gray = gray and white =
white), while in T2 images the gray matter still appears gray.
but the white matter appears dark gray. CSF appears black in
T1 and white in T2, etc. See Table 10-1 and Table 10-2 for
more on the differences in T1-weighted vs. T2-weighted, as
compared with CT images.

Advantages of MRI include;
* high soft-tissue contrast resolution
* sensitivity to iron buildup in tissues
= sensitivity to blood flow
* sensitivily to tissue edema (diffusion-weighted—infarct de-
tection)
* the ability to reconstruct images in planes of any orientation
* 10 susceptibility to beam-hardening artifacts
* absence of 1onizing radiation

MRI is preferred over CT for most CNS discases because MRI
has increased sensitivity to soft tissue variations (including
white vs. gray matter), and can be reconstructed in different
views (sagittal, coronal. and transverse). MRI is also pre-
ferred over CT in the workup of osteonecrosis (avascu-
larfaseptic necrosis) of the hip and for spinal cord dis-
eases/problems (MRI is not affected by bone). '

More specifically. MRI is the procedure of choice for:

CNS disease;

Brain—best for:

* determining size. location, and extent of neoplasms, ab-
scesses, and cysts,

* detecting demyelinating plaques.

= determining neurodegenerative problems such as atrophy,
old infarets, iron deposits, and white matter disease.

Spine—best for all myelopathy (spinal cord problems)—
from intrinsic cord lesions to all causes of cord compres-
sion; e.g., best for working up suspected disk herniation and
for spinal stenosis.

Non-CNS disease:

Bones—osteonecrosis of the hip.

Lung—for evaluating abnormalities at apex. near spine. and at
the thoracoabdominal junction. Also useful for evaluating
solid organs.

Disadvantages of MRI: It cannot be used on persons with
pacemakers, ferromagnetic aneurysm clips, or metal prosthe-
ses.

Myelography using CT and iohexol (a non-ionizing iodine-
based contrast agent) is not done much anymore but still may
be done in a patient with spinal cord impingement if there is
a contraindication to MRI or occasionally to clarify an am-
biguous or negative MRI with highly suggestive impinge-
ment symptoms.

10-2 General Internal Medicine

Ultrasonography is used in the workup of:

* cold thyroid nodules = heart valve problems,
* gallstones, * pericardial effusion,
* heart vegetations, * in obstetrics

* kidney dysfunction after transplant

= aortic root disease (Marfan syndrome),

» cold thyroid nodules (solid vs. cystic),

Ultrasound has a very important use in diagnosing high-grade
carotid stenosis as the cause of ischemic cerebrovascular dis-
case; patients with high-grade stenosis do better with an en-
darterectomy + medical therapy than with medical therapy
alone.

Doppler ultrasound is best for evaluating a septal rupture of the
heart and severity of valve stenosis. It is also used to follow
below-the-knee DVT (for migration above the knee). Re-
member that Doppler ultrasound (like impedance plethys-
mography) is better at finding above-the-knee DVTs than be-
low-the-knee DV Ts.

Ultrasound or CT can be done for workup of chronic pancreati-
tis and for evaluating/measuring abdominal and popliteal an- -
curysms. For thoracic aneurysms, transesophageal ultrasound
is just as effective as CT (and ultrasound, of course, is less
expensive than CT).

LUNG DISEASES
V/Q Scan

The ventilation scan is usually done with Xe'”; the perfusion
scan is always done with Tc™™" microaggregates, You do the
ventilation scan before the perfusion scan.

Pre-pneumonectomy: Do quantitative V/Q scans to evaluate
lung function in borderline patients (i.e., FEV, < 1.6-2L).
Compare the scans to the pre-op FEV, and consider surgery
i the post-op FEV/, is predicted to be > 800 cc.

COPD: The ventilation scan shows delayed Xe washout.

Pulmonary emboli: Risk of PE is high if there are segmental
mismatched perfusion defecis (i.¢.. no associated veniilation
defect). Matched defects still have a 25% probability of PE!
See the Pulmonary Medicine section for more. Besides acute
PE, the DDx of a V/Q mismatch includes old embolism. A-V
fistula, and a tumor compressing the vessels. The V/Q scan
for the diagnosis of PE is not very helpful in patients with
severe underlying lung disease (such as COPD). Pulmonary
angiography is the gold standard to rule out PE. Contrast
venogram.is the gold standard test used to rule out possible
associated DVT,

CARDIOVASCULAR DISEASES

Thallium stress test: This test is much more sensitive and spe-
cific than the exercise ECG stress test. T2 is distributed to
the myocardial tissue in proportion to blood flow. Infarcted -
areas and scarred tissue show up as “cold spots.” Tschemic
sections show Up as areas of decreased uptake. Increased
heart rate increases the sensitivity of the test, so you usually
use a treadmill. Decreased uptake while under stress. that
then clears up over the next few hours, is a sign of ischemia

@ 2005 M=dStudy—Please Report Copyright Infringemeants to 800-841-0547 , option 7
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1) Which imaging study is best for ruling out a bleed in
the CNS?

2) Which imaging study is preferred for working up CNS
disease?

3) Patients with high-grade carotid stenosis are best
treated with which therapies?

4) If a bone scan is negative, what does that tell you
about the probability of osteomyelitis?

in that area. Increased lung uptake just after exercise indi-

cates stress-induced LVE,

Use dipyridamole, a strong coronary artery dilator, instead of
exercise when the patient is unable to exercise.

-7 T¢99m pyrophosphaté concentrates in infarcted cardiac tissue.
~ “Uptake is maximum 2-3 days after injection. It is limited in
its usefulness. so it is only occasionally used (if other tests

are equivocal).

Radionuclide ventriculography (RNV) is especially good for
checking ejection fraction (normal EF > 45%). EF increases
with exercise in normal patients, but this effect is blunted in
patients with ischemic heart disease. RNV also shows wall
motion defects: they can be global (tamponade. constrictive
pericarditis) or regional (MI. ventricular aneurysm). There
are 3 techniques for RNV
1) “First-pass RNV™ is just a video of the bolus of Tc

labeled RBCs passing through the heart.

2) “Gated pool scanning” is done after a bolus of Tc™™ has
reached equilibrium. In this. there is made a composite im-
age, formed by averaging many images taken at the same
time in each cycle.

3) “Gated first pass.” is a combination type of RNV, where
several gated images are taken during first pass of the bolus.

For all practical purposes the RNVG has been replaced by es-
timated EF done by echocardiography. The one remaining

Gom

niche for RNVG has been for use as a sensitive measure of

EF pre— and post—cardiotoxic chemotherapy.

Peripheral scans: The Tc¢™™ radionuclide peripheral nuclide
scan has less resolution than contrast arteriogram or veno-
gram. Contrast venogram is the gold standard for DVT.

BONE DISEASE

Bone Scan

Bone scintigraphy (bone scan). The usual agent is technetium
— 0y . .
Tc 99m methylene diphosphonate. which binds to hvdroxya-
T . . "*—':_’_’-‘
patite crystals present during osteoblastic activity—as occurs
with new bone formation. This occurs with almost all bone
mjuries, especially trauma, osteomyelitis., and cancer. A
negative scan will rule out osteomyelitis. but a positive scan
is fairly nonspecific! A common cause of increased uptake is
arthritis.

© 2005 MedStudy

Bone scintigraphy is still very useful for the following:

1) Stress fractures. Specifically, finding stress fractures not
seen by x-ray. Stress fractures are a crack in the cortical
bone caused by repeated low-level impact. Plain-film radi—
ography has a sensitivity as low as 15% for finding stress
fractures(!)—but it is still the first test performed when a
stress fracture is suspected. Delayed bone scan films typi-
cally show an intense spindle-shaped (fusiform) area of cor-
tical uptake in the area of the stress fracture.

2) Acute fractures. Although MRI has pretty much sup-
planted the bone scan for finding occult fracture in trauma
patients. bone scan is still used to detect suspected fracture
in patients for whom the x-ray was negative or equivocal.
Generally this is a followup procedure because best results
are achieved > 72 hr after the acute event. Examples:
wrist/elbow/rib fractures. It is also useful in osteoporotic pa-
tients in determining number and age of osteoporotic [Tac-
Tures.

3) Bone metastases. The bone scan is the best screening pro-

cedure for bone metastases. These typically show up as
multiple asymmetric foci of intense tracer uptake. Note that
symmetric increased uptake usually means nonmalignant
disease. Remember bone metastases are common in Jung,
prostate, and breast cancer. -
4) Paget disease. Bone scan is the most sensitive means for
detecting Paget disease and should be the first test you do
when this disease is suspected—most commonly because of
an elevated alk phos is the initial finding.

Remember that there is bone lysis without a blastic response
(so_a negative bone scan) with muliiple myeloma. eosino-
philic granuloma, and a rapidly growing cancer involving the ~
— ALk =Rt :

If you see decreased uptake in a hip, think of osteonecrosis
(otherwise called aseptic or avascular necrosis—found with
femoral neck fractures and in patients on high-dose glucocor-
ticoids). MRI confirms the diagnosis.

Osteoporosis

Photon absorptiometry measures bone mass. Single photon
ahsorptiometry is used in bones with little overlying tissue
(usually the radius), but dual photon absorptiometry is re-
quired to determine bone mass in areas such as the spine and
hips. Because the spine is the first area to have bone loss in
osteoporosis, the dual absorptiometry is more sensitive than
single for early osteoporosis. Another equally sensitive
method is quantitativie CT scan, but it is more expensive and
gives a higher radiation dose. Remember: Bone loss can pro-
ceed at different rates in different bones. so assess each area
of interest separately! (see osteoporosis on pg 10-8)

Gl DISEASES

Abnormal GI anatomy is best seen with CT scan. For esophag-
eal motility. gross disturbances are best studied with barium
swallow and manometry. but you may detect subtle distur-
bances better with radionuclide studies. Evaluate gastric
emptying with a T¢™™ test meal. A solid meal is better than

General Internal Medicine 10-3




liquid for finding mild emptying disorders. GI bleed: Ra-
dionuclide studies with (yes, you guessed it) Tc"™-labeled
RBCs or Tc ™™-labeled sulfur colloid are good only for de-
termining GI bleed distal to the duodenum and proximal to
the colon. GI bleeds occurring proximal to the jejunum and
in the colon are usually best evaluated with endoscopy. In
bile duct obstruction. the HIDA scan (hepatic Tc™™-
iminodiacetic acid scan) is the procedure of choice; a positive
test is non-visualization of the gallbladder. All other obstruc-
tions and abnormalities are best detected by ultrasound, oral
cholecystogram. and/or CT scan. Liver: CT secan is best for
finding and initial evaluation of all focal liver abnormalities.

URINARY TRACT

You typically do IVP to evaluate obstructive problems. You
use ultrasound, IVP. and CT to evaluate anatomic problems.
[n acute renal failure, do ultrasound first. Then, il tumors are
detected. do CT/MRI. Use radionuclide imaging to determine
renal function: e.g.. after ultrasound and renal biopsy in the
evaluation of renal dysfunction in a renal transplant patient.

There are 4 agents used for renal radionuclide scans,
1)Te™™ Diethylenetriamine penta-acetic acid (DTPA) is an

inulin analog that is excreted by glomerular filtration and so
indicates GER.

2)}1.°_ orthoiodohippurate is excreted only by tubular secre-

tion.

3&4) Tc™™ dimercaptosuccinic acid (DMSA) and Te"™ glu-

coheptonate are used for checking the amount of functional
renal cortex (not used much).

ENDOCRINE
Thyroid Scan

You cannot do radioactive iodine uptake if the patient has re-
cently had iodinated products. I'= " uptake is diffusely in-
creased in Graves disease and decreased in thyroiditis and
factitious hyperthyroidism (intentional over-replacement
with thyroid hormone). You can determine thyroid nodule
function also by amount el uptake: nodules will be either
“hot” or “cold.” Cold nodes are always fine-needle aspirated.
See thyroid function tests in the Endocrinology section.

One can usually safely give 1! treatment to hyperthyroid pa-
tients, but it is not safe to give it to either pregnant patients or
patients with severe Ryperthyroidism.

Pheo

1""'-metaiodobenzylguanidine (I'°'-MIBG) will concentrate in
pheochromocytomas in 1-2 days.

INFECTIONS

Ga_l!i'um]': concentrates in_WBCs and lymphoma cells. In-
dium'’ -tagged WBCs are attracted to inllammatory sites.

You can use either of these studies to find occult abscesses,
but the indium scan v preferred. Use a Gallium scan

10-4 General Internal Medicine

if’ a splenic abscess is suspected (indium normally localizes

in‘the spleen, so is of no help) and to evaluate pulmonary in-
fection (especially probable PCP in AIDS patients with nor-
mal chest x-ray—although not done much anymore). You
should not do an indium sean within 1 month of a Gallium
scan. Note: If the location of the abscess is suspected, first do
a C'T sean in this location,

PHARMACOLOGY

PHARMACOKINETICS

Absorption

First-pass effect: Oral drugs are absorbed via the G tract and
pass into the portal vein, which goes to the liver. Drugs me-
tabolized by the liver will then undergo “first-pass” metabo-
lism. These drugs require a much higher oral dose to be as ef>
fective as a parenteral dose of the same medicine. Common
drugs that undergo first-pass effect are:

I) opiate related: meperidine, morphine, and naloxone

2) calcium antagonists: nifedipine. verapamil, and diltiazem

3) some beta-blockers: labetalol, metoprolol, and propranolol

4) tricyclic antidepressants

5) benzodiazepines

6) anticonvulsants: valproic acid and phenytoin

7) NSAIDs: ibuprofen. ketoprofen, naproxen, and indo-
methacin

&) other: cyclophosphamide, theophylline, warfarin, and met-
ronidazole

Some drugs require _an_acid environment for absorption—
especially itraconazole and ketoconazole. These drugs should
not be used with H. blockers or proton pump inhibitors.

ot be used with i, blocker

A very important interaction that interferes with absorption
occurs when cations combine with thyroid hormone or qui-
nolones. This is especially common with calcium, iron, and
antacids containing magnesium and aluminum,

Distribution

Volume of distribution (V) [Know]: This is the effective vol-
ume for determining the total amount of drug in the body and
for determining the loading dose. The total amount of drug in
the body (D) is equal to the volume times concentration:

D=V (C,)
so the volume of distribution is:
\"J =S DT.I"J(_:I,\

V = the volume of distribution. This is the apparent volume into
which the drug is dispersed. C, is the concentration of the
drug in the plasma. If the tissues hold mare drug than the
plasma at equilibrium, “V” will be Targe. Rule of thumb: If
the drug is dosed at each half-life, the total amount of drug
(D) is double the maintenance dose.

Note that the loading dose does not depend on excretion capa-
bility! The loading dose in a patient with renal failure is the
same as that in a healthy patient, but. if the drug is cleared by
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1) What will be the difference in radioactive iodine up-
take in Graves vs. thyroiditis?
2) If you find a cold nodule on radicactive iodine uptake,
what is your next diagnostic step?

3) If you suspect a splenic abscess, which test is indi-
cated first—Gallium scan, indium scan, or CT scan?

4) Define 1% order kinetics.

5) How long should you wait before checking a blood
level for a drug that follows 1% order kinetics?

6) What drugs does warfarin interact with most severely?

the kidney, the subsequent maintenance dose will be very
different.

Excretion

Drugs mainly excreted by the liver include all of those men-
tioned above under high first-pass effect.

In a person with cirrhosis, the decreased first-pass effect in-
creases the effective bicavailability of the above drugs.
Clearance is also decreased, so the effective dose of a drug
may be very small.

[\/_I_pelldmc is metabolized by the liver to normeperidine. which
is an active metabolite causing CNS stimulation (including
seizures). Normeperidine is cleared by the kidney. So care-
fully watch a patient with hepatic or renal dysfunction when
on meperidine!

First-Order

First order kinetics: The rate at which a drug is cleared is inde-
pendent of the drug concentration. After one half-life, the
drug level in the body will be only half of the initial level. It
is possible to determine the half-life by checking two blood
levels at a certain interval (between doses).

As seen in Table 10-3, 5 half-lives after a patient is started on a
first-order drug (without a loading dose) the drug level will
be 97% of steady state. Also, if a first-order drug is stopped

after 5 half-lives. the drug will be 97% gone. So, when start-

SRS

Table 10-3

# halt- % of steady
hives state
I 30
2 7]
3 87.5
4 93.75
3 96.875
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ing. patlents on a medication (with no loading dose), usually
w mt 3105 hall’-h\ es bc.ﬁm. ruclm.k:nn the blood level to see

Drug Interactions
Note

There are thousands of drug interactions, but several are so
serious—and thus ﬁequmﬂv on the Boards—that we will
cover them here.

Warfarin interactions

The interaction between warfarin and trimethoprim-sulfa can
markedly raise the INR. This interaction both displaces war-
farin from protein binding sites and affects metabolism lead-
ing to marked elevations of the INR. Trimethoprim-sulfa has
a short half-life. so this interaction occurs in the first few
days of therapy. Table 10-4 outlines the most important war-
farin interactions

Table 10-4

Warfarin Interactions

Most Severe: Possible:

TMP/Sulfa Ciprofloxacin
Ervthromyein Omeprazole
Amiodarone Clarithromycin
Propafenone

Ketoconazole/fluconazole

[traconazole

Metronidazole

Drugs that cause hyperkalemia

Several drugs cause hyperkalemia and are crucial to know.

. ACE inhibitors, ARBs, spironolactone. and other potassium-
sparing diuretics all can cause severe hyperkalemia. The risk
is Tar greater when several of these drugs are combined (as
seen in the treatment of heart failure). Trimethoprim can
cause hyperkalemia by blocking amiloride-sensitive channels
in the renal tubule. The risk 15 greatest in the elderly and with
use of high-dose trimethoprim-sulfa.

Statin Interactions

The most life-threatening reaction to a statin is rhabdomyolysis.
The risk is much greater when stating are combined with
drugs that slow their metabolism. The drugs that affect statin
metabolism are fibrates, erythromycin, cyclosporine, azole
antifungals. protease inhibitors, verapamil. and diltiazem.
Grapefruit juice will also markedly raise the blood levels of
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some statins by inhibiting initial metabolism. Lovasldlm and much less. This is one of the main factors used to determine
simvastatin are most affected. whether a screening program is feasible.

' The “negative predictive value™ (NPV) of a diagnostic test is

STATISTICS the probabilit; of not having a disease if the test is nega-

SENSITIVITY AND SPECIEICITY tive—i.e., NPV = P(no dlﬁeasc: | negative test). Using the 4-

square. the formula is TN/(TN + FN).

The Bayesian The ]ﬁre\-'alenée (or prior/pretest probability) is merely the frac-

4-Square tion_of the population who have the disease. This is (Total
Note: T = true. F = false. P = positive, N = negative with disease)/Total, or (TP + FN)/((TP + FN) + (FP + TN)).
L Not all the data may be given in a question asking you to find %

SKNOW statistics perfectly! sensitivity, specificity. PPV. ete.; it is very useful to use Ta-
To make sense of the 4-square used in answering sensitivity ble 10-5 in its stripped-down form (Table 10-6). You insert
and specificity questions, we will go over Figure 10-1. Let’s the given values and then calculate for the blank spaces! The
assume we have a group of cattle being tested for a deadly givens in the following example are filled in and solved in
disease. They go through the testing station on the left and the following series. When all the spaces are filled in, the

are directed to either the upper corral if their test is positive question 1s easily answered. Know this stuft!

or down if their test is negative. All cattle are then driven

across the corral to the right. but this disease is so deadly. all Example: Incidence of cancer is 1/200 in a population. In a test
the diseased cattle die before they get to the far right of the under consideration, if sensitivity = 99% and the frequency of
corral. So we are left with the four sets of cattle. This square  abnormal tests in the population is 1.3%, what is the ratio of
is very useful in determining sensitivity, specificity, and false positives to true positives ... and is this a good sereening

positive and negative predictive value, test? To solve, first draw the Table 10-6 and fill in the given

| Sensitivity) takes into account only those who have the disease. numbers. This gives us Table 10-7.
~Sensitivity = true positives (# of patients with disease who  If the popuhtion is not given, assume | million. 1/200 inci-
test positive) divided by the total # of patients with disease dence gives 5.000 total persons with cancer. 0.013 x 1 mil-
(those who test positive plus the false negatives). Or ... sensi- lion gives 13,000 total abnormal tests. Then just subtract to
tivity = TPATP + FN). (See Figure 10-1.) find the number without cancer (995.000) and the number of
normal tests (987.000). [Note that the 5,000 and 995.000 are
'Specificity, takes into account only those who do not have the the denominators in the sensitivity and specificity equations!|

disease. Specificity = true negatives (# of patients without
disease who test negative) di\'ided by # of patients without Then we find the other blanks in the order shown 1, 2, 3, and 4.

the disease. Or ... specificity = TN/(TN + FP). Blank (1) is the only one requiring thought:
To help remember: Note that sensitivity fakes into account only
those who have the disease and specificity takes into account Sensitivity = TP/(TP+FN) or .99 = TP/5,000
only those who do not have the disease. This means that each So: TP =4.950.
one is independent of the prevalence of the disease in the se- The others are found by subtraction. See Table 10-8.

lected population! Prevalence of dis-
ease is just the percentage of the popu-

lation with the disease. THE FOUR SQUARE

The “positive predictive value”(PPV) of SREASED MO RIBEARED -
a diagnostic test is the probability of : = s R AL
disease in a patient with a positive < : =2 % 4WHO FOR DETERMINING
test—i.e.,, PPV = P(disease | positive e )= @ Lt PREDICTIVE
test). To figure this, you take into ac- ‘:‘r> £0 = < 2
count the numbers of both the true i _ :
positives and the false positives. This 3_ : ue : o . FOR, DETERMINING
combination does reflect prevalence. N @ @ TESTNEG [ NEGATVE
The formula is PPV = TP/TP_+ FP). : : oLk
Makes sense: true positives divided by . DRESED CENSTOREEE e e
all those who test positive! If a disease Lo s i ~ ! (ﬁ
is rare, even if the sensitivity and SensiVity =TPRTP+EN).  Ron aeriinuies e oot UMM LSen e W
specificity are high. the false positives Specificity = TN/(FP + TN) SENSITIVITY SPECIFICITY FOR DETERMINING
may greatly outnumber-the true posi- PRV =TPATP + FP) PRETEET PHOSABTY)
tives. making the chance of having the

g= =
disease with a positive test (PPV) Figure 10-1
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1) You have invented a test that is 90% sensitive and
95% specific for screening of breast cancer. If you
tested 100 women with known breast cancer, how
many would the test pick up?

2) On the test they tell you that a study shows a new
treatment for lung cancer improves survival by 60%
and the P-value for the study is 0.2. Based on this,
would you recommend this treatment?

3) On the test they tell you that a study shows a newer
treatment for lung cancer improves survival by 5%,
and the 95% confidence interval for the study is 1.6 to
4.9. Assuming treatments have the same side effects,
would it be worthwhile considering the new treatment?

Once you have the entire matrix filled in. you can solve any
problem provided there is enough information. In this exam-
ple, PPV = TP/(TP + FP) = 38% —not a good percentage for
a screening test! If data given to solve the problem are insuf-
ficient, it will become apparent when you are unable to fill in
all the blanks.

What happens if you change the threshold for normal in a test?
If you increase the threshold for what is normal. you will get
more negative tests—bhoth true-negative and false-negative.
This will decrease the sensitivity and increase the specificity.

Why is this? Assume we did this for the previous example. Be-
cause the numbers of people with and without the disease
remain the same, the denominators in the sensitivity and
specificity equations remain the same. In the sensitivity equa-
tion, the numerator decreases (decreased TP due to increased
FN), so sensitivity decreases; i.e., fewer of those with the
disease are found by the test.

In the specificity equation. the numerator increases, so specific-
ity increases; i.e., those testing negative are less likely to
have the disease.

As a quick trick, think of the threshold for normal of the test as
being the line in the 4-square that divides the top from the
bottom—as the threshold increases, the line rises, indicating
decreasing numbers of TP and FP and increasing numbers of
FN and TN. As the threshold decreases. the line goes lower,
indicating increasing positives and decreasing negatives. Be-
cause the denominator stays the same, just see what happens
to TP and TN. If TP increases, sensitivity increases. If TN
increases. specificity increases.

You will also see that any time the test normals are redefined.
sensitivity will increase at the expense of specificity and
vice-versa.

As disease prevalence and incidence decrease, the number of
Talse positives increases while the numbér of false negatives
decreases—so the ratio of false positives to false negatives

© 2005 MedStudy

increases. This occurs because there 1s no change in the sen-
sitivity or specificity of the diagnostic test.

Disease Disric;se Total
Abn tests TP | FP TP~FP
NI tests FN | 1IN FN+TN
Total TP+FN FP+TN

Table 10-6

I. Sketch this FIRST:

with without Total

Abn tests

NI tests

Total

Table 10-7

[1. Based on the GIVEN:

with without Total

Abn tests 1 3 13.000
NI tests 2 ; 4 987,000
Total 5,000 995.000 1.000,000

Nate that the 5,000 and 999.000 are the
DENOMINATORS in the sensitivity and specificity
equations!

Table 10-8
IIL.
| with | without | Total
Abn tests | 4950 | 8.050 13,000
NI tests 50 | 986,950 | 987.000
Total 5,000 | 995,000 | 1,000,000

General Internal Medicine 10-7
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P-Value

The P-value is a way of expressing a study’s statistical signifi-
cance. Suppose a randomized trial compares 2 drugs and
concludes that Drug A is better than Drug B. The smaller the
P-value. the more confident we can be that drug A really is
better than drug B and that this is not simply a chance occur-
rence. Thus, if a study has a P-value of .03. the likelihood
that the results are duc to chance is only T in 20 (= 5%: or P
= .05). P-values of less than .05—such as .01 or .001—imply
even greater statistical significance, For some arbitrary rea-
son. a P-value less than or equal to .03 is considered statisti-
cally significant.

Type 2

= concluding that there is no difference (accept null
hypothesis) when one exists. In other words, this is the like-
lihood that the trial will miss a true difference between the
two test groups.

Meta-Analysis

Meta-analysis is the_retrospective analysis o[ many studies con-

cerned with the same topic. There are several methodological
flaws and biases involved with this, as well as several severe
statistical restraints. Compiling studies with differing type 1
and type 2 errors is difficult. Other areas of difficulty include
ages of participants and assumptions of the magnitude of dif- 4

ference expected between the experimental groups.

The above is probably (P < .03, ha!) all you need to know for
most questions on P-values, but you should know more of
the theory. P-value is the probability of the result in question
occurring, assuming that the distribution of occurrences used
for the calculations is correct. Let’s do a rough “for in-
stance™: Say you normally see one case of giardiasis in your
office per week. Then one week you see 4 cases and you
wonder if an epidemic of giardiasis has started. How often
should you see 4 cases a week. if you normally see only one
case per week?

What you assume is chance variation results in a mean (aver-
age) incidence of giardiasis of one case per week and that the
variation in occurrences is per a certain distribution. This is
generally called the “null” or “chance™ hypothesis. The dis-
tribution can be plotted from thousands of cases. or we can
further assume it follows a standard distribution such as the |
Poisson distribution. Assuming this is correct. what is the
probability of 4 cases occurring in one week? What you do is
go to a table that displays various values of the distribution
and read the P-value off the table. In this case, P = .019.

The way to read this is, “Assuming that the average incidence
of giardiasis is | case per week and further assuming that the
weekly incidences of giardiasis fit into a normal Poisson dis-
tribution, then the probability of 4 cases per week occurring
by chance is 1.9%." This seems small, and it is, but it does
mean that you can expect to see 4 cases per week about once
per year (assuming the assumptions are correct!). Now. if
you see 4 cases again the following week ... !

A recent addition to the literature (and Boards) has been the use
of *95% confidence intervals.” This essentially is the same as
a P <005, but they will give vou values that vary. If the
“95% confidence interval” does NOT cross 0. then itis con-
Httm__mmhalg_L For example, 1f they tell you the 95%
confidence interval is 0.5 to 1.9, then that would be a srgmh-

Not only will you be asked about all of the above, but you will
also see sensitivity, specificity, predictive values, and P-
values repeatedly i your medical reading.

Number Needed to Treat
The number needed to tr:a_(N?\TT} is Lhc num@itpeje

who need o be treated fi > i to prevent one

event. NNT is Lalulhted bx takmﬁ the inverse of the absolute
r15]\ reducti ' roups.

NNT /,uz

Example: A new dmg is studied to see if it can reduce heart
failure mortality. Mortality in the treatment arm (active drug)

\ was 10/100, while mortality in the placebo arm was 30/100
during a 4-year followup.

| NNT= 1/(30/100-10/100)= 1/(.3 - .1)=5

| This means five patients must be treated for four years to pre-

\ vent one death.

GERIATRICS

BONE

Osteoporosis i common in the elderly and is generally sus-
pected by clinical presentation. There are many risk factors
for primary osteoporosis:

* advanced age

» Northern European ancestry

= positive family history

e thin build

= tobacco use

. anncom«'ulsar_lt use,
Secondary causes of osteoporosis that you rule out in a workup

= female gender

* postmenopausal

* prolonged inactivity
» glucocorticoid use

* alcohol use

cant result. However, if they tell vou the 95% confidence in- include

terval is =0.7 to 1.6, then that is a nonsignificant result! Know * Cushing syndrome * hypogonadism

, this! * hyperthyroidism * hyperparathyroidism
X * osteomalacia * multiple myeloma.

The most significant x-ray findings are multiple vertebral com-
pression fractures.

The 3 most accurate methods of diagnosis (by determining loss
of bone mineral density) are:
= quantitative CT,
* dual photon absorptiometry (DPT), and
* dual energy x-ray absorptiometry (DEXA or DXA).

Type 1 And Type 2 Errors

Type 1 and Type 2 errors:

Type 1 = concluding that there is a difference (re_]ect null hy-
pothesis) when there is no difference. This is typically ex-
pressed by the P-value. This reflects the willingness of the
investigator to declare a benefit when there is none.
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1) What are the secondary causes of osteoporosis that
you rule out in a workup?

2) What is the preferred method of screening in osteopo-
rosis?

3) A patient on alendronate presents with difficulty swal-
lowing. What is the likely etiology?

4) True or false: DVT can still occur in women with hip
fractures while on DVT prophylaxis therapy.

5) Memorize the 4 stages of pressure sores.
6) If an elderly patient presents with weight loss and dis-

interest in activilies, what diagnosis should be at the
top of your list?

Quantitative CT scan gives a larger dose of radiation and is
more expensive. CT scan and DPT take a lot of time. DEXA
is the preferred method. It is the newest, the quickest (about
15 minutes), the least expensive, and the most accurate! Pre-
cision of DEXA is +~ 1-2% whereas precision of DPT is
+/— 2-5%.

Bone mineral density (BMD) reports usually have two re-
sults—the T score and the Z score. The T score compares re-
sults with normal young healthy bone: a T score of —1.0
means the BMD is 1 standard deviation (SD) less than nor-
mal—about 10% low. A I score of -2.5 or lower is the defi-
nition of osteoporosis (abom "25% below normal). whereas
those between =1 and —2.5 suggest osteopenia. The Z score
compares the BMD result to age- and sex-matched controls
and is not used for treatment but rather to see if there is ac-
celerated osteoporosis, which would suggest secondary fac-
tors such as drugs might be involved. The USPTF recom-
mends screening all women age 65 or older with DEXA
scans, and selectively screening women 60-64 based on the
presence of osteoporosis risk factors.

Treatment and prevention of osteoporosis:

* Premenopausal (preventive): elemental calcium 1.0 gm g.d.

* Postmenopausal: elemental calcium 1.5 gm +/— estrogen re-
placement +/— bisphosphonate.

* Both: weight-bearing exercises, adequate vitamin D (800
[U/day needed for proper absorption of calcium).

FDA-approved drugs are:

1) hormone replacement therapy (HRT).

2) the blsphosphonates alendronate (Fosamax") and risedro-
nate (Actonel”),

3) calcitonin, and

4) raloxifene (Evista®™).

HRT may prevent or reverse the development of osteoporosis,
BUT its use in the peri- and postmenopausal woman is a two-
edged sword. See HRT in Genatric endocrinology, pg 10-11.

The hisphosphonates are analogues of pyrophosphate and, like
estrogen, inhibit bone resorption. Bisphosphonates and HRT
appear to have an additive effect.’ They effectively act as an-
tagonists of parathyroid hormone (which causes resorption—

© 2005 MedStudy

a release of calcium from the bone into the serum). Alendro-
nate is indicated when HRT is not indicated (or else not
wanted by the patient). Alendronate is both poorly absorbed
and a notorious cause of severe esophagitis; the patient must
carefully follow the recommendations to take it with a full
slass of water on an empty stomach and not eat or lie down
for 30 minutes affer ingestion. Risedronate was FDA ap-
proved April 2000 for the prevention and treatment of post-
menopausal osteoporosis. It has the same clinical effect as
alendronate but may have fewer Gl side effects. Even so, the
same dosing precautions are taken as with alendronate.

Calcitonin-salmon nasal spray at 200 mg/d increases bone min-
eral densnv and therefore decreases risk of hip and vertebral
fractures.’

Raloxifene. During the development of antiestrogens, it was
discovered that some substances that block the effect of es-
trogen on some tissues actually mimic estrogen on others!
These are called selective estrogen-receptor modulators
(SERMs). Examples are tamoxifen and raloxifene. The effect
of raloxiTene on bone and Tipid Tevels is similar to, but less
than. estrogen—but! ... it exerts estrogen-antagonistic effects
on the breast and uterus and may be less likely to cause can-
cer than traditional HRT (1999 STAR trial ongoing—Study
of Tamoxifen and Raloxifene). Raloxifene is FDA approved
for both prevention angd treatment of pcxslmcnﬂtlaal osteo-
POTOSis. e

A note on parathyroid hormone: Parathyroid hormone mitially
promotes an increased rate of bone resorption. It also in-
creases calcium absorption from the gut, and the net effect is
increased serum calcium level and new bone formation. Be-
cause of this it is being evaluated as treatment for osteoporo-
sis. This seems odd at first because the blocking of its resorp-
tive effect is how the other drugs work—but it is the net ef-
fect that is being studied. | suspect that soon treatment will
include calcium, vit D, PTH, and a resorption blocker.

Fractures are the most serious consequence of osteoporosis.
There are 1.5 million fractures per vear due to osteoporosis,
with 300.000 of those due to hip fracture. Mortality due to
hip fractures is about 20% the first year! Femoral neck and
intratrochanteric fractures account for 97% of hip fractures.

Wearing hip protectors can reduce hip fracture risk by 50-66%.

Femoral neck fractures are intracapsular and occur below the
femoral head but above the trochanters. Displaced femoral
neck fractures often disrupt the blood supply to _the femoral
hicad and result in osteonecrosis and/or nonunion; therefore,

V{TLe freatment of choice is either femoral head _replacement or
total hip arthroplasty. Undisplaced femoral neck fractures
Tave atowiicidence of Gsteonecrosis and nonunion, so these
are usually treated with internal fixation with pins or screws.

Intertrochanteric fractures are exrraca;isulaf and are LF[I;TI»
treated with internal fixation with a :,l:dmj,}]lp screw.’

In both types of fracture, the main goal is achieving mobility
and function as soon as possible. thereby avoiding the mor-
bidity and spiraling complications due to poor mobility:

DVT occurs in 48% of hip fracture patients without anticoagu-
lants. With a.n‘rlcoagulan{)n DVT occurs in 24% and 27% re-
spectively ¢ Tor those on Coumadin or subQ low—molecular-
weight heparin.
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Age 1s associated with increased instability and falls. 2

MOBILITY and GAIT
Falling

patients age 70 and 50% of patients age 80 fall each year!
The elderly have a stiffer. less agile gait with decreased posi-
tion retlexes. The falls result in fractures and, if the patient
cannot get up, possibly hvpothermia and dehvdration. Treat
by assessing gait and checking medications for possible eti-
ology. Check vision. It may be necessary to restrict certain
activities, improve lighting at home, decrease hazards, and
place extra supports (bars in the shower, etc.) at home. There
is an increased incidence of post-prandial falls in the elderly.
This is due to a decrease in blood pressure (systolic and dia-
stolic), which is thought to be due to the carbohydrates in the
meal.

Risk factors for falls are:

» female gender

* cognitive impairment
* balance problems

» psychotropic drug use

- age

* past history of falls

= lower extremity weakness
» arthritis

The drugs most commonly implicated are benzodiazepines

antidepressants, and anti-seizure drugs,

IkTth. are 4 quick off'ce tests that can be done to assess the risk

].

for fall in the elderly”

* gait speed (slower = T risk)

* tandem (heel-to-toe) walk

* visual acuity

» calf circumference (smaller = 7 risk)

|
v

_>=The major predictor for fracture from a fall is osteoporosis.

Because some neuromuscular dysfunctioning and many vis-
ual acuity problems are amenable to treatment, always do a
full workup on a patient with a history of falling.

Always check for syncope as a cause of the fall and do a syn-

cope workup if the patient does not remember the fall or if
the history is suggestive. Syncope occurs more often in pa-
tients with coronary heart disease, orthostatic symptoms,
cerebral vascular disease. aortic stenosis, and decreased func-
tional states. SS—

Immobility

Patients adapt to bedrest, and the longer a patient is immobi-

lized, the harder it is to ambulate again. Immobilization
causes decreased ADH secretion — diuresis — decreased
blood volume — orthostatic symptoms. Also, immobilization
causes muscle atrophy. The heart continually deconditions
after 2 days of bedrest. The elderly are more affected by
bedrest because they have less reserve than young people.
Treat with rehabilitation.

Pressure Sores

Pressure sores. There is about a 5-10% incidence in hospitals,

10-10

20% in nursing homes. Sustained pressure is the main etio-
logic factor. Other factors include shear, infection, moisture,
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and friction. There are 4 stages of pressure sore formatios
Stage 1 is non-blanching erythema. At this stage there ar
reddish macules. Stage 11 is partial-thickness skin loss see
as a small superficial ulcer. Stage 111 is full-thickness ski
loss. Stage IV is loss of tissue down to the muscle. tendon, ¢
bone. Most common places that pressure ulcers occur are th
heels. trochanter, sacrum, and iliac crest.

To pi'{:\-'cnt a sofi tissue ulcer, rotate an immabilized patier
side to side (30-degree angle) every 2 hours. This prevent
contact against the major pressure points mentioned above. |
an ulcer already exists. there should be absolutely no pres
sure allowed against the area. and ensure adequate nutritio
with additional vitamin C (one gm/d). Remove necrotic 115
sue (wet-to-dry dressings, Water Pik, surgical). Use an anti
biotic solution (dilute sodium hypochlorite or very dilute io
dine su]ulumj Dilute the povidone-iodine solution to les
than 1% solution (normal is 10%); otherwise it decrease
wound healing capability. Cover the wound with a salin
dressing. If it is an earlier-stage wound (stages [-I11}. one o
the easier-to-use dressings can be applied. DuoDerm” is
hydrocolloid dressing. Hydrocolloid dressings do not allov
OXygen (o penetrate, so_ do not use these if there is infection
Thin films (OpSite®) allow oxygen 1o penetrate. As far as th
specialized beds, the air bed (e.g., Clinitron”) is very expen
sive and not proven superior. Animal studies with pulsed DC
current across the wound are promising.

IMMUNE FUNCTION

Decreased immunity 1s age related. Total T and B cell number:
stay the same. but the number of CD4 T cells increases wit!
age. while the number of CD8 T cells decreases with age
Also only half of the T cells remain competent! This is wh
the patients can get herpes zoster. reactivation of tuberculo
sis. and possibly the polio virus.

ENDOCRINE

Diabetes

Aging is associated with decreased carbohydrate tolerance
shown as a slight increase in fasting glucose. Elderly patients
also have an increased incidence of hypoglycemia after being
started on hypoglycemics for DM. Worst are the first genera-
tion agents such as chlorpropamide (29%). Surprisingly, gly-
buride. which is the most popular oral hypoglycemic drug
has about twice the incidence of hypoglycemia in the elderiy
compared to glipizide (27% vs. 14%!)." Be cautious with
metformin use in the elderly because of the high prevalence
of renal insufficiency in this population, Measure CrCl prios
to use of metformin in patients > age 80, and do not gwe Ihe
drug to patients with a CrCl Ic.ss, than (0

Hyperthyroidism

Most older persons with new-onset hyperthyroidism present
with some symptoms suggestive of hypothyroidism. so be
sure to check for both! Most of the classic symptoms of hy-
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1) What are the risk factors for falls in the elderly?

2) Name the 4 office tests done to assess the risk of fal-
ling in the elderly.

3) What are the risks and benefits of HRT in elderly
women?

4) How does dementia differ from delirium?

perthyroidism, such as hyperreflexia, heat intolerance.
tremor, nervousness, polydipsia, and increased appetite are
usually absent in elderly persons with hyperthyroidism. Sus-
pect hyperthyroidism in elderly patients with fatigue, ano-
rexia/weight loss. and tachycardia (this complex often termed
“apathetic hyperthyroidism™). With hypothyroidism, atrial
fibrillation and anorexia occur more frequently in older than
In younger persons.("

Hormone Replacement Therapy

The risks and benefits of hormone replacement therapy in post-
menopausal women are not fully defined. There is no stan-
dard of care yet. HRT definitely alleviates vasomotor and
other menopausal symptoms.

Estrogens with progestin are associated with an increased risk

of cardiovascular events in the first year and shows no bene-
fit at 7 years out (HERS trial). The use of HRT in women
with known coronary artery disease is controversial at this
point. Generally, if the woman is already on hormonal re-
placement, it may or may not be continued, bul you would
not srart it after an AML

The HERS trial also showed increased risk of thromboem-
bolism and biliary tract surgery in those on long-term HRT
therapy. i

One study suggests HRT may improve cognitive function and
have some benefit re Alzheimer disease. HRT also appears to

delay/prevent osteoporosis, but its long-term use is assom-
ated with the development of endometrial and breast cancer.”

Lone-term unopposed estrogen use may Increase the lifetime
rihﬂm_do%;_trﬁﬁfl()—fold‘ whereas short-term use
increases the risk 3-fold. Cyclic therapy with a progestin
added significantly reduces the risk of endometrial cancer,
BUT it may actually increase the risk of breast cancer (qQver
that with esfrogen alone).

Because of the risk either way. it is strongly suggested that the
decision to treat or not is determined after discussion be-
tween the doctor and the well-informed patient.

HRT frequently causes breast pain and vaginal bleeding—a
common reason for discontinuing treatment ... W ‘hich re-
minds me (and you):

© 2005 MedStudy

A woman should undergo Lndl,}l'llt.lrlﬁi assessment if she has
poqtmenopduaal bkeedmg
 in the absence of H E?TFerapy
= after 5hn._ has been on combined HRT continuously for 1
year without bleeding_pr

Raloxifene is the SERM (selective estrogen-receptor modula-
tor) also discussed in the Bone topic under Geriatrics (starts
on pg 10-8). The effect of raloxifene on bone and lipid levels
is similar to, but less than, estrogen—but! ... it exerts estro-
gen-antagonistic effects on the breast and uterus and may be
less likely to cause cancer than traditional HRT (1999 STAR
trial ongoing—Study of Tamoxifen and Raloxifene).
Raloxifene does not cause breast pain or vaginal bleeding but
it unfortunately causes hot flashes—a common reason for
discontinuation. It is approved for both prevention and treat-
ment of postmenopausal osteoporosis.

MENTAL / NEUROLOGIC

Delirium

Delirium is confusion with altered consciousness. It is a com-
mon problem in the elderly. Main features are abnormal at-
tention span (easily distracted), disorganized thinking (may
have hallucinations), and altered consciousness (with i
creased or decreased mental activity). There are many pre-
cipitating causes of delirium, including an acute alteration of
the patient’s life: e.g.. new surroundings. physical or mental
stress. and decreased sleep (post-op is a common setting to
have it). Many medications may induce delirium in the eld-
erly, most commonly the qn\mlvm,b cardiac_medications,
and cimetidine. The quinolone antibiotics are a common
cause of delirum. Acutely discontinuing sedatives, benzodi-
azepines, alcohol, and pain_medications may cause with-
drawal delirium.

Note that delirium occurs in up to 56% of elderly patients dur-
ing acute care hospitalizations! Precipitating factors include
drugs. infection, malnutrition, multimeds {> 3), use of a blad-
der Lalheter and use of physical restraints.!

Treatment of delirium is supportive care and the removal of any
underlying cause. Things such as signs, a night-light, news-
paper, radio, etc.. help orient the patient and prevent decom-
pensation It is also necessary to minimize daily stress. If

drug mll little _extrapyra ect (loxapine and per-
phenazine are the least expensive: olanzapine, clozapipe,
quetiaping, ondansetron are much more expensive). If the pa-

tient is having anticholinergic delirium, consider Lmng agents
with higher extrapyramidal potential (haloperidol haloperidol).” "

Dementia

Patients with dementia have an insidious onset with progressive
deterioration of cognition. but no altered consciousness as in
delirium. Demented patients have a decrease in recent mem-
ory, trouble with impulse control. and decreased simple prob-
lem-solving ability. About 2/3 are treatable. Of the rest,
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about 1/2 have Alzheimer disease, and 1/4 have multi-infarct
dementia. Treatable causes of dementia are drugs, then de-
pression, then normal pressure hydrocephalus. See the Neu-
rology section for more on dementia, including Alzheimer
disease. Briefly: Donepezil (Aricept®), an acetylcholi-
nesterase inhibitor, is the most established treatment for Alz-
heimer disease although recent studies show only a transient
effect; its role in vascular dementias is uncertain. Tacrine. a
less specific acetylcholinesterase inhibitor, is not used any-
more due to liver toxicity. Ginkeo biloba extract appears (o
slow the progression of dementia'*, and vitamins A and D are

Also remember that there is a direct correlation between ere
tile dysfunction (ED) and depression.

Treatment is usually psychotherapy combined with antidepre
sants, and sometimes electroconvulsive therapy (ECT). Pr
viously, tricyclic antidepressants and MAQO inhibitors we
the mainstay of treatment. Now, the selective serotonin reu
take inhibitors (SSRIs) are the 1%-line therapies. New:
drugs, which act on multiple receptors, are also being use
The most common reason for stopping these a gents is sexu
dystfunction! See Table 10-9,

With antidepressants in the elderly, always start with low dos:

associated with improved cognition in elderly patients." and increase dosage slowly. Maintenance therapy with

combination of both psychotherapy and antidepressants '

Depression much better than either type of treatment alone.'®

Depression is the most common mental problem in the elderly,
but it is also common in other age groups. Look for vegeta-
tive signs, weight loss. and dysphoria. Often it is a reactive

Sleep Disturbance

Sleep disturbance is a common problem in elderly person:
depression 2° to a disease (CVA. Parkinsonism, ete.). A host These disturbances include difficulty falling asleep, freques
of drugs can precipitate depression. These include the follow- wakings (up to 60%). and waking too early. Although benzc
ing: diazepines are often given for these symptoms, they may ac
« alcohol = cardiac drugs tually cause or worsen insomnia. In one study.”” both depres

* antineoplastics * antiparkinsonian drugs sion and benzodiazepine use were independently highly as
* beta blockers * cimetidine sociated with poor sleep initiation. Best therapy with long
* corticosteroids = cycloserine term effectiveness (in patients with uncomplicated insomnia
* hormones * psychotropics is behavioral—not pharmacologic. '*

= sedatives * stimulants

Table 10-9: Antidepressants. Selective Receptor Blockers

DRUG T1/2 BLOCKS Notes Drug of choice Cautionl...
(hrs) for...
Fluoxetine 72 SSRI *May cause anxicty and . Wwith insomnia
(Prozac®, SO mnia,
Serafern™)
Paroxetine 20 SSRI "Most anticholinergic of the -..if anticholinergies are to be avoided
(Paxil®, SSRIs . with insommnia
Pexeva)
Sertraline 25 SSRI *GI discomfort common -.-with msomnia
(Zolofi®) with irritable bowel
Fluvoxamine 15 SSRI “Most sedating of the SSRIs ..pts with agitation -.with ritable bowel
(Luvox®) ...pts with insamnia
. pts with obsessive-
compulsive disorder
Citalopram 35 SSRI .
(Celexa®)
Nefazodone L= SSRI and 5-HT2 and has anti- Maintains sleep architeciure: --pts with insomnia; Interacts with cytochrome P-450
(Serzone™) alpha adrenergic activity sexual dysfunction unlikely ...10 maintain sexual system..caution with benzodiazepines
activity and antihistamines**
Venlafaxin 4 SSRI and norepmephrine reuptake . with insomnia,
(Effexor®) and some dopamine reuptake Do not use if pt has hypertension.
Bupropion 15 Reuptake of dopamine and some Sedation unlikely. sexual May increase blood pressure.
(Wellbutrin®) norepinephrine dysfinction unlikely Do not use if pt has insomnia.
Mirtazapine 20 Presynaptic alpha2 receptor Agitation unlikely, --pts with ingomnias Maost anticholinergic of all these,
(Remeron®) (increases seritonin and norepi sexual dysfunction unlikely. ...10 maintain sexual May increase blood pressure
release) AND 5-HT2 AND 5-HT3 Good for msomniacs. actvity

“All the SSRIs have a tendency to cause agitation, sedation, and sexual dysfunction. Pure SSRIs are NOT likely to increase blood pressure.
"*May use loratadine (Claritin®) or lorazepam (Ativan®) with nefazodone ***T 1/ is higher in elderly, esp women
Note: Buspirone is a 5-HT1A agonist which can be combined with the SSRIs to decrease the dose or improve efficacy.
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1) What drugs commonly pricipitate depression in the
elderly?

2) Know Table 10-9!
3) What is the best therapy for insomnia in the elderly?

4) What should you do for an elderly woman who is on
chronic low-dose benzodiazepines for “nerves"?

5) What is the most frequent reason for hospitalization in
the elderly?

6) Should isolated systolic hypertension be treated in the
elderly?

7) What is a common reason for anti-depressants to be
discontinued by patients? This is why these agents
are sometimes prescribed for men with premature
ejaculation.

8) Urinary incontinence is common in geriatric women. Is
it a normal consequence of aging?

Dizziness

Dizziness is common in the elderly but is not a normal conse-
quence of aging. It is often a multifactorial problem associ-
ated with disorders of multiple organ systems.'” There is a
similar multifactorial association with falls, functional de-
pendence, and urinary incontinence in the elderly.” Any
such findings suggest the need for a careful workup to de-
termine which of the problems are treatable. Note that about
30% of geriatric patients with severe dizziness have a cardio-
vascular etiology—reliably suggested by a history of light-
headedness or syncope, pallor, need to sit or 116 down, and
symptoms being precipitated by long standing.”’

DRUG DEPENDENCE

Many elderly patients are dependent on low-dose benzodi-
azepines (BDZ) or narcotics. For these patients, yvou should
attempt a slow withdrawal of these medications.” 2 These
have often been mis-prescribed or mismanaged as treatment
for anxiety, insomnia, depression, transient pain. drug with-
drawal, etc. Use a slow taper to withdraw. General princi-
ples: Taper BDZs over 3—6 months after switching to-an
equivalent dosage of a water-soluble BDZ, such as oxazepam
(slowcr onset, less addlctx_\i_potennal) With narcotic de-
pendence, first determine the cause of pain (if any) and treat
it with a non-narcotic drug (NSAID, acetaminophen). Avoid
long half-life narcotics in treating geriatric pain.

CARDIOVASCULAR

Walking more than 4 hours per week is associated with a dra-
matic du,rtaag in cald:lo»asculax related hospmllzanons of
persons > 65.

@ 2005 MedStudy

As long as hypertension is treated, it does not matter what type
of anuhypertenswe agent 1s used (newer or older type
drug).”

The 6-month mortality rate after an MI increases with age—
from 4% around age 66 to 12% when older than 80 (first Ml,
with thrombolytics, discharged from hospital). Only about
75% of eligible patients are receiving aspirin on discharge
from the hospna] Be sure to prescribe an antiplatelet drug to
these patients!®

The incidence of congestive heart failure (CHF) in the elderly
is increasing dramatically and is now the number 1 cause of
hospitalizations in the elderly (number 2 is pneumonia—see
below!). Early control of isolated systolic hypertension has
been shown to decrease the incidence of heart failure and
therefore decrease hospitalizations and improve the quality of
life.”® Previously, isolated systolic hypertension was often
ignored, with the apparently incorrect thinking that it was a
functional response to aging vessels. So treat isolated systolic
hypertension in the elderly!

Treat CHF itself primarily with diet, diuretics, and ACE inhibi-
tors. Digoxin is indicated only for more severe heart failure.
Isosorbide dinitrate and beta-blockers have an important sec-
ondary role. Use of NSAIDs is an important precipitant of
CHF in elderly patients with risk factors for CHF.

LUNG

Pneumonia is the number 2 cause of hospital admissions in the
elderly (after CHF). Initiating antibiotic therapy as soon as
possible results in a dramatic decrease in mortality rate.” il
Initiate antibiotic therapy on a clinical basis, even without
chest x-ray if that would delay the treatment.

UROLOGY

Incontinence
Urinary incontinence

Normal micturition is dependent on an intact neurologic path-
way from the brainstem to the bladder, which causes relaxa-
tion of the sphincter muscle’s tonic contractile state just mil-
liseconds before contraction of the detrusor (bladder muscle).
Additionally. voluntary control of micturition requires com-
munication between the cerebral cortex and the brainstem.

Urinary incontinence, although a common geriatric problem
(1/3 of elderly women!), is always considered a pathologic
condition and is not a normal consequence of aging! Normal
age-related changes to the urinary tract (decreased flow rate
and bladder capacity, increased residual volume) may pre-
dispose to incontinence.

Urinary incontinence problems may be thought of as either a
“storage problem™ or an “outflow” problem. Storage prob-
lems are bladder (detrusor) over- and under-contractility,
while the outflow problems are outlet obstruction or incom-
petence.
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There are 3 general symptom-based terms given to urinary in-

continence:

1)Urge incontinence = Detrusor overactivity (cystitis, detru-
sor hyperreflexia)

2)Stress incontinence = Qutlet incompetence (urethral hyper-
mobility, sphincter problem)

3)Qverﬂow incontinence = Outlet obstruction, anticholiner-
gics, detrusor underactivity, psychogenic retention BeH

Let’s discuss these.

l? Urge incontinence is the most common cause of geriatric
mcontinence. With urge incontinence, there is passage of
small amounts of urine even with a non-distended bladder.
This 1s caused by detrusor instability (overactivity), usually
caused by CNS problems (termed detrusor hyperreflexia
but also sometimes a result of cystitis. '

Dc}rusor hyperreflexia is due to progressive loss of commu-
nication between the frontal lobes and the micturition center
in the brainstem. As the bladder loses the modulating influ-
ence from the brain, it tends to spasm more often (hyperre-

aer i s R el
training) in which the patient progressively delays voiding
by 5-10 min per day until a goal of every 2-3 hours is at-
tained. Bladder training is more effective than the more
commonly prescribed therapy of antimuscarinic agents
(oxybutynin, tolterodine, hyoscyamine, tricyclic antidepres-
sants), which both relax the detrusor and have other anti-
cholinergic side effects.”™ FEven so, these antimuscarinic
agents are helpful when used as an adjunct to bladder train-
ing—short-term, as needed.

£l

2) Stress urinary incompetence (SUT) is second in frequency
in geriatric women. With SUI, the urethra cannot maintain
the pressure gradient required for urinary control when
there is an increase in intraabdominal pressure (cough,
jumping, etc.). Tt is usually due to a hypermobile urethra.
This may be due to multiple vaginal deliveries, pelvic sur-
gery. or postmenopausal hormonal changes (low estrogen
—yattophic relaxation of the vagimal wall — lack of support
for the urethra). Stress incompetence is initially best reated
with Kegel exercises (perineal muscle contractions) and
nightly application of conjugated steroid cream to the exter-
nal urinary meatus. Use of estrogen cream is controversial if
the patient has a history of breast cancer. Only 10% of cases
are caused by an actual sphincter muscle problem. Note that
elderly women with urinary incontinence often have a mix-
ture of SUT and urge incontinence.

3) Overflow incontinence (usually prgstate hvpertrophy
causing outlet obstruction) is second in frequency in geriat-
ric men (after urge incontinence) and rare in women. Outlet
obstruction causes a distended bladder and high-volume
posevoid reentian. Antedofinergic drugs are the most
common causes of drug-induced overflow incontinence.
Most types of overflow incontinence do indesd cause ur-
gency and may be seen as a type of urge incontinence.

PV

Note |: Finasteride blocks the conversion of testosterone to

Note 2: Of the 3 postsynaptic alpha-blockers, tamsnlosin'is the

Fecal incontinence (geriatric) is usually ca

Male sexual dysfunction is classified as follows: sexual aver

ED review: ED is defined as the persistent (> 3 mo) inabilitv o

The smooth muscle in the flaccid penis is in a state of tonus o=

Detrusor underactivity is usually due to a neurologic problen
(termed detrusor areflexia). Think of diabetic neuropathy,
MS, and trauma/lesion to the sacral cord or pelvic nerves—

Psychogenic reéfention Teads to overflow incontinence.

Benign prostatic hyperplasia (BPH) increases in incidence from
about 10% at age 30 to 90% at age 85 (1)—with about 15%
of those causing problems urinating. Previously, transurethral
resection of the prostate (TURP) was the only treatment for
BPH, but this procedure has significant morbidity and about
20% of patients have no relief with the procedure. Now'
pharmacologic therapy has surpassed TURP for the initial
treatment of BPH. Agents used are alpha-blocking agents

(terazosin, doxazosin, tamsulosin—an amﬁﬁ
blockers of 5-alpha-reductase (finasteride).

In one study,” comparing the alpha-blocking agent terazosin
(Hytrin™) with finasteride (Propecia®, Proscar™), terazosin
provided by far the best symptomatic reljef This is espe-
cially true for smaller prostates and is thought to be due to re-
Iaxaliqn induced in the muscular portion of the gland. The fi-

NASIEHGE T ot ieatly as erféctive as terazosin for immediate

symptom relief, but it may work better (albeit more slowly)

on large prostates,

dihydrotestosterone (DHT). DHT is a potent androgen on
which both BPH and male-pattern baldness are dependent.

most specific for the subtype receptor (alpha, ,) found in the
prostate stroma. It is also the one with the least side effects
—_——

such as postural hypotension.

Fecal Incontinence

by fecal impac-
tion and the secondary overflow incontinence. The impaction
is usually caused by lax muscles and neuronal degeneration
Typical presentation is an elderly person with complaints of
diarrhea, fecal incontinence, and abdominal discomfort, ang
the finding of hard stool in the rectal vault.

Impotence
Overview

sion disorder, orgasmic disorder, premature ejaculation, hy-
poactive sexual desire disorder, and erectile dysfunction
(ED). We will discuss ED.

achieve or maintain an erection sufficient for satisfactors
- — e
sexual performance.

coriacion dae & apte daaian &y toreistaae
¢GMP is made along with cAMP (made by the norepinep-
rine and vasoactive intestinal peptide (VIP) pathways), This
cGMP cause the relaxation of the smooth muscle in the pe-
nis, which increases the inflow through the helicine arteny
mto the erectile tissue. The swelling of this tissue causes
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1) What is the best treatment for urge incontinence?

2) What is the best treatment for stress urinary incompe-
tence?

3) What is the initial treatment for BPH?

4) Explain the common presentation for fecal inconti-
nence in an elderly patient.

5) What is the most comman cause of neurogenic impo-
tence?

6) Which medications most commonly cause impotence?

7) If they present a young male to you on no medications
with impotence, what is the most likely eticlogy?
What if he is on beta-blockers?

8) What is the mechanism of action for sildenafil?

compression of the outflow venules resulting 1n a sustained
erection.

ED can be caused by organic or psychological problems, or as a
side effect of medications. Most causes of ED are at least
partially organic. The organic causes are neurogenic, vascu-
lar, hormonal, and normal aging.

Classic Presentations and Causes of ED

Organic causes: Usually slow onset. Loss of nocturnal and
morning erections.

* Neurogenic: Usual cause is diabetes. Other causes are sur-
gical procedures, MS, ALS, Parkinson, other causes of P pc-
ripheral neurapathy.

* Vascular: Usual cause is diabetes and/or cardiovascular dis-
ease. Other causes are surgical procedures, inflammatory
conditions, pelvic fracture.

* Hormonal: Often a loss of libido. Symptoms may include
gradual onset of frontal headaches or visual disturbances
(space-occupying tumor): hot flashes and decreased need
for shaving (decreased androgens); fatigue + weight gain +
dry skin + constipation (hypothyroidism from low TSH).

» Normal aging: Sexual potency does decrease with age.

Medications: Especially beta blockers. methyldopa, and thi-

azide diuretics. Also motropic agents. hormones, lipid-
lowering drugs, and even NSAIDs. Antidepressants meds
may cause a loss of libido without affecting erectile function.

Psychogenic: Usually acute onset. This is the usual cause for

impotence in younger patients. They continue to_have noc-
turnal and morning erections. ED is directly correlated with

depression. Unfortunately, the serotonin reuptake receptor
wnhibitors (SSRIs) are_ absor.'lated with a very high incidence
of sexual dysfunction.”

In elderly men, ED is caused by vascular compromise in 50%

(indicated by a low penile brachial Press ure index PI]).

© 2005 MedStudy

ED due to vascular compromise indicates increased risk of
present and future major vascular disease. Medications cause
about 25% (usually beta blockers. methyldopa, and thiazide
diuretics).

Treatment Options for ED

First-line:

Sildenafil citrate (Viagra™) inhibits phosphodiesterase type V
(PDES), an enzyme that inactivates ¢cGMP. It works very
well—about 70% across the board, 43% n those with radical
perineal prostatectomy, 50-60% in diabetic ED, 90% in
those with psychogenic origin and spinal cord injury. Side ef-
fects are due to its vasodilatory properties—headaches, flush-
ing, dyspepsia (due to PDES blockage in the lower esophag-
eal sphincter), bluish hue (due to transient blockage of PDE6
in the retina). Tﬁﬁffaﬁa?catlons are any concurrent nitrates.
Relative contraindications are CHF. hypotension, unstable
anging, HCM. and severe aortic stenosis.

Vardenafil (Levitra®) is similar in mechanism, effectiveness,
and side effects to sildenafil.

Tadalafil (Cialis™) has the same mechanism of action as silde-
nafil and tadalafil but a longer half-life. Erectile function
may be improved for up to 36 hours.

Vacuum devices work well but are clumsy to use. They are
indicated only when oral therapy is contraindicated or the pa-
tient prefers them to oral therapy.

Yohimbine is a naturally occurring alpha-blocker. It has mini-
mal effect but, because it is inexpensive and has minimal side
effects. it is often tried on patients with a mostly psychogenic
etiology. Better than placebo but much less effective than sil-
denafil.

Trazodone is occasionally used (antidepressant, serotonin up-
take inhibitor). Not very effective.

Second-line:

Alprostadil (prostaglandin E1) injected into the corpora caver-
nosa of the penis works well. It is especially useful in pa-
tients with ED due to neurologic dysfunction.

Third-line:

Penile implants. Various types—nhydraulic, semirigid and flexi-
ble rods. Usually used only for those who have failed all
other therapy. May have devastating complications.

HEARING

Decreased hearing is age related. About 1/3 of patients > 65
have a hearing loss. Most common cause is presbycusis,
which is just age-related decreased function of the inner ear.
Be sure to check for cerumen tmpaction. See other causes of
decreased hearing on pg 10-35.

IATROGENIC

There is a 20% chance of a hospitalized elderly person getting a
serious latrogenic problem (which prolongs the hospital
stav). Antibiotics are the most common medications causing
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complications in hospitalized patients. The most common se-
rious adverse effect of these antibiotics is pseudomembra-
nous colitis, which is caused by C. difficile.

Read the ACP’s “Ethics Manual.”' This is also available
online at “www.acponline.org/ethics/ethicman.htm”
The physician’s duty to the patient is based on:
A) Beneficence—-the duty to act in the best interests and wel-
fare of the patient and the health of society, and
B) Nonmaleficence—the duty to do no harm to the patient,
and
C) Respect for the patient’s autonomy—helping the patient
make free uncoerced choices. '
These 3 principles are the basis for all ethical physician-patient
interaction.

Let’s look at specifics.

The patient’s right to accept or refuse health care is based on 3
principles:

1) the philosophical concept of personal autonomy—a value
held close to the heart in our culture,

2) personal liberty interest under the Constitution, and

3) common law right of self-determination.

Patients should be able to choose and follow their own ideas
and plans for their life. Constraint of a person’s free choices
is permissible only when these choices infringe on another
person’s rights and welfare. Paternalism, the practice of over-
riding or ignoring preferences of patients in order to benefit
them, used to be the standard of interaction between the phy-
sician and patient. Today, except for certain cases (mental
illness, some emergencies), this is considered ethically im-
proper. Patients should be an active part of the decision-
making process. Patients require informed consent, which is
defined as the willing acceptance of medical intervention af-
ter adequate disclosure by the physician of the nature of the
intervention and all of its risks and benefits,

The physician’s patients are entitled to disclosure of the follow-

ing:

1) The patient’s current medical status with the probable
course, whether medical intervention is used or not.

2) The medical interventions that may help and the risks as-
sociated with them.

3) The physician’s opinion about other alternatives.

4) The physician’s own recommendations based on best
clinical judgment.

The advance directive is the means patients have for stating

which treatments they would accept or decline if they lost
decision-making capacity. The advance directive may also
specify general goals for medical care, and the patient’s
choice of a surrogate—a person with durable power of
attorney for the patient’s health care.

10-16 General Internal Medicine

A living will is a more focused form of advanced directiv
which the patient refuses life support when in a term
condition. A lawyer is not needed to make a living will.

PATIENT’S COMPETENCY OR DECISION-MAKI
CAPACITY. The decision-making capacity refers to the 2
ity to comprehend, evaluate, and choose among realistic
tions. The decision-making capacity of the patient can be
ficult to determine. There are many (ransitory or revers
conditions that can interfere with this capacity, Examples
anxiety, depression, drug-induced confusion, and abnon
metabolic states. The waxing and waning associated
certain conditions, such as organic brain syndrome,
manifestation of pathology, and the patient should be con:s
ered to have impaired capacity.

SURROGATE. A “surrogate” or “proxy” is a person wha
authorized to make decisions on behalf of an incapacita
person. Traditionally the next of kin has been considered '
natural surrogate. In some states there is a well-defined list
the order of next of kin with priority as natural surrogates
€.g., spouse, then parents, then children, then siblings. A
other option is for the subject to give someone durable pov
of attorney. This means giving decision-making authorizati
to a person who supersedes family members. Remember. |
“contract for health care,” if you will, is between the phy
cian and the patient, not the patient’s family.

The surrogate’s decisions must promote the patient’s wisk
and welfare. If the patient has expressed certain wishes or
topic regarding medical intervention in the past, the surrog:
must use that knowledge in the decision-making process.
the surrogate has no knowledge of the patient’s wishes, th
the surrogate must make decisions based on the patien:
welfare. Welfare should include consideration of sufferin
preservation of life, restoration of function, and quality
life, and should be considered as what a reasonable perst
would want in similar circumstances,

EMERGENCY SITUATIONS. For patients unable to expre
their preferences, the physician may perform life-sustainis
emergency procedures under the presumption that the alte
native would be death or severe disability. All states has
statutes allowing the physician to hold patients with certa
psychiatric conditions against their will for medical and
psychiatric treatment. This is often called a “medical hold.”

QUALITY OF LIFE AND PAIN RELIEF IN PALLIATIV
CARE. The quality of life in terminally ill patients in pain |
considerably improved by proper pain relief. Terminal pé
tients in pain are in a special situation, and their requests ft
pain meds generally should be honored. The downside C
pain medications is that they can cause confusion and a de
creased ability to communicate. You have to strike a balane
between maximum pain relief with minimal decrease in con
sciousness. The assistance of hospice workers in this situs
tion can be very helpful.

© 2005 MedStudy—Please Report Copyright Infringements o 800-841-054 7, option
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1) 8 months ago Mr. Jones, a man with terminal cancer,
decided to invoke a living will that said he refuses all
life support in case of cardiopulmonary arrest. Today
he presents to the ER in severe distress and says he
wants everything done, including intubation. His family
doesn't want anything done, and you have the signed
living will at the bedside. What should you do now that
his personal preference has changed in the face of a
signed living will and family wishes for nothing to be
done?

2) You see a colleague in his car drinking beer on the
way to work for a 12-hour shift in the ER. Are you ob-
ligated to inform anyone?

3) Know ALL of the scenarios in the ethics section!

PHYSICIAN-ASSISTED SUICIDE. The latest guidelines by

the ACP and the AMA prohibit euthanasia (where the physi-
cian directly kills the patient). While the AMA denounces
any form of physician-assisted suicide, the ACP is still for-
mulating its position.

CPR and DNR, Cardiopulmonary resuscitation (CPR) is usu-

ally a standing order in a hospital—i.e., it is to be carried out.
without specific order, on any patient who suffers cardiac or
respiratory arrest. The only time CPR is not done is when
there is an order stating such—a “do not resuscitate” (DNR)
or “do not attempt resuscitation” (DNAR) or “No Code™ or-
der. The decision about non-resuscitation has three consid-
erations that must be assessed:

1) Whether or not CPR would be futile—i.e., that the resus-
citation would be unlikely to succeed or, if it did, another
cardiac or respiratory arrest would soon follow.

2) The preferences of the patient.

3) Expected quality of life of the patient if resuscitation suc-
ceeds. It is the responsibility of the physician to initiate dis-
cussions with patients (or, if the patient is incompetent, with
family members or a surrogate) who are terminally ill or
have incurable diseases with an estimated 50% survival of
less than three years. The attending physician should clearly
write the “do not resuscitate” order on the order sheet i the
patient’s chart. The progress notes should detail the facts
and opinions leading to that decision.

SUICIDE ATTEMPTS should always be treated despite the

wishes of the patient. These patients are often “crying for
help.” They are also often in a pathological mental state that
may be transitory or treatable. This situation is different from
the patient who refuses life-sustaining treatment. The differ-
ence is that with refusal of care, the patients are not killing
themselves—rather, they're refusing help that would keep
them alive (uh, ... okay).

D 2005 MedStudy

PHYSICTAN-PHYSICIAN  vs. PUBLIC

CULTURAL DIFFERENCES. A patient from another coun-

try/culture can present some ethical dilemmas. If the family
of your elderly patient states they wish their grandmother not
be told about a terminal illness such as cancer. you can ex-
plain to your patient that she is very sick and ask whether she
wishes to make these decisions or prefers to have them made
by another. If it is the custom, the patient often will want
others to make the decisions. This can then be considered an
authorized delegation of decision-making authority. If the pa-
tient says she wants to know everything and make her own
decisions, you must side with the patient.

CONFIDENTIALITY AND PUBLIC WELFARE. The per-

sonal and medical information that a physician obtains from
a patient is (ethically and legally) confidential. BUT! ... in
general, if the conditions or disease of a patient can endanger
other persons, the physician is legally and ethically obligated
to report the situation to the appropriate parties. Many are
straightforward and are written as legal statutes. Common
examples are sexually transmitted diseases and conditions
that could affect the operator of a motor vehicle, such as sei-
zures and severe cardiac arrhythmias. Others are more diffi-
cult. A patient with a highly infectious serious disease (TB,
meningococcemia) should not be allowed to infect others.
These patients can be held against their will if their behavior
is considered a threat to others. Less infectious diseases may
necessitate informing the patient’s employer (health care
worker, food worker. ete.).

BRAIN DEATH. Physicians may stop treatment if a person is

“brain dead” (loss of entire brain function. including brain
stem). An EEG is not required for diagnosis. Organs can then
be donated without patient’s prior consent if the next of kin
(surrogate) gives permission, knowing that the patient would
want that.

WELFARE
OBLIGATIONS [Know!]. The physician should not allow
any incompetent or unethical conduct by other physicians. If
vou know of such conduct, the evidence should be presented
to the appropriate entity. This may be the division chief or
ethics committee of the hospital. Most state and many county
medical societies now have confidential treatment of im-
paired physicians. Physicians who strongly suspect another
physician is chemically impaired are obligated to urge the
physician to seek treatment. If this impairment may affect
medical competence, the obligation is to report the “credible
evidence” to the local medical society. Note that the physi-
cian cannot act only on hearsay, but must have credible evi-
dence before reporting it.

DRUG RESEARCH. It is unethical to use socioeconomic dif-

ferences in choosing patients for a drug study unless the so-
cioeconomic status is considered a variable. For example,
you cannot ethically test a drug only on those who can pay
for it. Conversely, you cannot ethically offer a free drug for
research only to those in a lower socioeconomic status.

General Internal Medicine 1017
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Some scenarios:

1) A patient enters the hospital unconscious and near death
with a terminal disease. What should the physician do if:

a) the patient has a properly executed living will that
states no intubation, CPR, etc.

b) the patient has no living will. but family members say
they strongly prefer the patient be allowed to die with
dignity and without heroics.

¢) same as “a” but family members (many of whom are
lawyers) say they want all possible heroic measures be
done—and threaten dire consequences if their wishes
are not followed!

2) A patient comes to the ER with an extensive acute ML is
mentally competent, and refuses to be admitted despite be-
ing fully informed of the possible consequences. What do
you do?

3) A respirator-dependent patient requests in writing 1o be
extubated. What do you do?

4) A female health care worker who is found to have hepati-
tis B antigen positivity requests that you not tell her super-
visor at the hospital where she works.

5) A man is diagnosed with inoperable metastatic cancer. He
states to his physician that he does not want his wife to
know.

6) A newly married man just finds out that he has an auto-
somal dominant serious genetic disease such as Huntington
disease. He requests that the physician not tell his wife.

7) A man finds out he is HIV positive and requests that you
not tell his spouse.

8) A woman with suspected meningococcal meningitis re-
fuses to be admitted and wants to go back to work.

Answers:

1) a) Follow instructions in the living will.

b) In this situation the physician needs more information:
needs to know the wishes of the patient, not the family!

¢) Follow instructions in the living will: the contract is be-
tween you and the patient. Besides, so far, all living wills
have held up in court.

2) You must show caring for the patient’s situation, yet at-
tempt to dissuade the patient from leaving. If the patient still
leaves, it is prudent to have the patient sign out “AMA"—
against medical advice (the patient is not legally required to
do this). You cannot stop patients from leaving unless you
think they are mentally incompetent or a danger to others
(e.g.. they want to drive home).

3) You need more information (mentally competent, fully in-
formed, etc.). This is a problem with probable far-reaching
consequences, not just for you, but for the patient’s other
doctors, the hospital, and the patient’s family. First step is
to contact the hospital’s ethics committee. You may also
need assistance from the patient’s other doctors. family
psychiatry, and social services.

4) This health care worker has a direct obligation not to
cause harm to the patients with whom she interacts. If she
refuses to inform the hospital infection control team, then
you are obligated to do so.

10-18
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5) Although the physician can strongly encourage the man o
his wife’s moral right to know the situation, communicatin
this to the spouse is ultimately the patient’s obligation an
not the physician’s.

6) In this case, the physician should first strongly encourag
the man to tell his wife. If that fails, the last resort is for the
physician to tell the wife because of the risk of harm to fu
ture children.

7) In all HIV cases, the physician must make sure that any
body at-risk (e.g.. through sexual contact or IV drugs) is no
tified. Whenever patients say they are going to do the noty,
fication, the physician must ensure it is done. Usually this
obligation is taken care of by the state health department.

8) This patient may be held against her will for the good o
public welfare.

PREOPERATIVE EVALUATION

Preoperative evaluation of a patient to determine the risks ol
having a cardiac event in the perioperative period is a topic
that has been stressed strongly lately—in the literature and on
the Boards. There have been several guidelines produced by
different medical societies. We will go over the AHA/ACC
“Guidelines for Perioperative Cardiovascular Evaluation for
Noncardiac Surgery” and the ACP “Guidelines for Assessing
and Management of Perioperative Risk from Coronary Ar-
tery Disease Associated with Major Noncardiac Surgery.”
These two guidelines have some significant differences and
significant similarities. Tt is the similar areas on which you
are likely to be tested.

Study Figure 10-2. Note that on this diagram and the following
ACP diagram, any vounger patient with no risk history may
proceed directly to minor surgery without being evaluated
per the flowchart. The chart diagrams the 3 assessments that
the AHA & ACC want you to do.

1) The 1" assessment is determining the clinical risk profile for
that patient. This is done with a history and physical exam
and an ECG for men older than 40 years and women older
than 55 years, and in any patient with suspected heart dis-
ease.

2) The 2nd is determining functional capacity. This is ex-
pressed in metabolic equivalent levels or METs, that corre-
late with oxygen consumption. Functional capacity is consid-
ered excellent if > 7 METs, moderate if 4—7 METs, and poor
if < 4 METs./A symptom that relates to level 3-4 METs is
angina with watking one or two blocks or climbing one flight
of stairs. Angina with walking more than two blocks or more
than one flight of stairs is in the 5-6 MET area. lsing a his-
tory of symptoms, you can determine the patient’s functional
capacity.

Note: From the chart, you can see that the functional capacity,
in this protocol, basically adds one more risk category.
Rather than the original low risk, moderate risk. and major
risk, there is now a new low-to-moderate risk catepory that

© 2005 MedStudy—Please Report Copyright Infringemeants to 800-841-0547, option 7
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1) Know Figure 10-2 and Figure 10-3!!l Make up a bunch
of scenarios for yourself. Example: An 80-year-old
man without significant medical problems who jogs 5
miles a day and needs prostate surgery—what
workup, if any, does he require?

2) (The Boards may not simulate real life.) You are see-
ing a 38-year-old man who smokes 2 packs a day of
cigarettes with chief complaint of "cold .” You have 20
patients in the waiting room who are waiting to be
seen. Besides his smoking, what 11 other things
should you counsel him about?

3) What is the 5" vital sign?

includes both low-risk patients with poor functional capacity
and moderate-risk patients with good functional capacity.

3) The 3rd consideration is the risk of the surgery in the as-

sessment (Table 10-10). The AHA/ACC recommends a
sfress fest for all moderate-risk patients with poor functional

capacity and for moderate-risk patients with good functional

capacity if they are having a high-risk surgery. As noted on

the chart. this latter group is in the same category as the low-

risk group with poor functional capacity i‘c.,\tlﬁay“['oc‘
would require a stress test for any high-risk surgery. The

stress test in th& AHAJACC protocol can be an exercise

stress test, dipyridamole thallium imaging (DTI). or dobuta-

mine stress echocardiography (DSE). The major-risk patients

go into a similar stratification protocol as that shown in the

ACP preoperative risk assessment diagram (Figure 10-3).

The ACP has come up with its own set of guidelines for evalu-
ating preoperative cardiac risk (See Figure 10-3 and Table
10-11). As with the AHA/ACC guidelines. younger patients
with no risk history may proceed directly to minor surgery
without being evaluated per the flowchart. Study the ACP
chart. You’ll notice that all patients with a low-to-moderate
risk index can proceed directly to surgery except for those
moderate-risk patients who are having vascular surgery.
These patients have a dipyridamole thallium imaging (DTI)
or dobutamine stress echocardiography (DSE)}—not an exer-
cise stress test. The major-risk patients from each protocol
are treated similarly. Basically you determine what is the
cause of their risk and if it is modifiable. If this patient has
ischemic heart disease, determine if the patient is a candidate
for revascularization per the AHA protocol. For patients with
CHF, valvular heart disease. or significant arrhythmias, op-
timize their medical therapy if time allows. Once medical
therapy is optimized and the patient is more stable, then re-
evaluate using the same protocol. If the patient has non-
modifiable factors, such as old age. cancel the surgery or
modify it to make it less risky to the patient.

@ 2005 MedSBtudy

DIFFERENCES BETWEEN THE TWO PROTOCOLS:
The ACP protocol is more of an “evidence-based” protocol.

This results in a leaner. easier-to-remember protocol.

1. The ACP does not use functional capacity in its protocol.
They state that this assessment has not been shown to add to
the clinical risk index evaluation in this setting.

2. Whereas the AHA uses exercise stress testing in addition
to the DTI and DSE. the ACP has found that the standard
exercise stress testing shows poor predictive value in pa-
tients having surgery. Additionally, the only stress testing
that has shown to have good predictive value, especially
strong negative predictive value, are the DTI and DSE in in-
termediate-risk patients having vascular surgery. It is not
proven of use in those patients having non-vascular surgery.

. SIMILARITIES BETWEEN THE TWO PROTOCOLS:
\., The following similarities between the protocols are what you

are most likely to be tested on. Note that in both protocols,

yvoung patients with no svstemic disease undergoing minor

surgery need not go into the flow chart at all and may pro-
ceed directly to surgery.

" 1. Both protocols inherently agree that non-invasive testing
should not be used routinely and that all stratification strat-
egy should include assessment for known operative risk fac-
tors.

2. They are in agreement that low-risk patients with good
functional capacity can proceed directly to surgery with no
other tests.

3. Major-risk patients in each protocol go through a similar
workup.

Additionally both guidelines and all other guidelines concur

that coronary artery bypass is not likely to improve short-
term outcomes and that the coronary artery bypass indica-
tions are the same as those for non-operative patients (i.e.,
use the AHA guidelines).

Scenarios on the IM Boards you are likely to encounter are:

1. a low-risk patient who can proceed directly to surgery of
any type without non-invasive testing,

2. a moderate-risk patient with good functional capacity who
can go directly to a non-vascular surgery,

3. a major-risk patient who needs further workup as defined
in the charts prior to going to surgery.

The areas of the protocol not likely to be questioned are those

that are controversial. This especially includes the area for
moderate-risk patients receiving high-risk non-vascular sur-
gery. While the AHA/ACC suggests an exercise stress test is
equivalent to DTI and DSE, the ACP recomumends using only
the DTI or DSE and not the exercise stress test.
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55, and in any patient with suspected heart diseass.
the American Collega of Cardiclogy statement article:
ncardiac Surgery” Circulation 1996,93:1278-1317.

Figure 10-2: The AHA/ACC Preoperative Cardiac Risk Assessment

Table 10-10

"RISK OF PROCEDURE" (used in AHA/ACC diagram above)

emergent major surgery, lon

blood loss and/or fluid shifis.

LOW Risk | Endoscopies, local biopsies, breast biopsies,
vasectomy, cataract surgery.
MEDIUM Risk [ Surgeries: Carotid endarterectomy, intraperitoneal.
| intrathoracic. orthopedic, prostate, Head and Neck,
: | X 2 ) ; :
HIGH Risk Surgeries: Aortic and major vascular. cardiothoracic,

g procedures with large

General Internal Medicine
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hieg | | Mainly from Mainly from Mainly due to
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I revasculari- time allows. intended
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| candidatas, reassess make it less
‘:. perform this cardiac risks risky.
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SURGEFY i v befare this pathway.
{or not!) surgery if |
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TDTI = dipyridamole thallium imaging; DSE = dobutamine siress echocardiography.
This flowchart is based on the American College of Physicians position paper titled "Guidelines for Assessing and Managing the
Perioperative Risk from Coronary Artery Disease Associated with Major Noncardiac Surgery”. Ann Infern Med. 1897 127:309-312.

Figure 10-3: ACP Preoperative Cardiac Risk Assessment

Table 10-11
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Modified Cardiac Risk Index
Finding Grouping | Poirts
Myocardial mfarction within 6 months Coronary artery disease 10
Myoecardial infarcti + the 54 } ary artery diseas =] , o
yoeardial infarction more than 6 months ago | Coronary antery disease =l l ]l'l\'\ th‘hC 2 WO 1\ 50
{ Ia?s Il Canadian Cardiovascular Society e o ke tiaats i
anging - E
Class 1V Canadian Cardiovascular Society : ) From Table 10-11, add up the points:
: = Coronary artery disease 20
anging = =
Unstable angina within 6 months Coronary artery disease 10 * 0-15 = low risk {Ctass 1)
i 2 e - o = i
Alveolar pulmonary edema within 1 week :\J;:ﬂlar primoozcy 10 16-30 = moderate risk (Class ”)
: = > 30 = high risk (Class IIl)
Alveolar pulmonary edema, ever }}dl::Tth pultnary 3 . s W :
s Then use this modified risk index in the
Suspected critical aortic stenosis Valvular disease 20 first step of the flowchart in Figure 10-3.
Rhythm other than sinus or sinus plus atrial
2 Sy Arrhythmias 3
premature beals on last prevperative ECG :
M han 5 pre niriculs | I
ore than 5 pr mature \1.1l\1ncular ) | Arerathnias 5
contractions al any tome pror o surgery
Poor general medical statug * 5
Age over 70 5
Emergency operation 1o
TOTAL: Add up the poink s 16-3 anid
> - higt k (Clnss | mdex
Preoperative Cardine Risk
*(p0O2 = 60 mm Hg, pCO2 = 50 mm H, K = 3.4 mEg/L, HCO3 < 20 mEg/L, BUN > 30
mg/dL, creatiming = 3 mg/dL, abnormal SGOT, signs of chronic liver discase, bedridden for
non-cardiac cawses)
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PREVENTIVE MEDICINE

| PATIENT EDUCATION
e

?s{\ [Know] The following have been shown to have improved out-
comes with patient education, so review and counsel about
the following: tobacco, firearms. alcchol and substance
abuse. and physical activity level. Check the elderly for func-
tional status, gait abnormalities, and for osteoporosis risk fac-
tors. Teach women about breast self-examination. Teach men
about self-examination of the testes. Teach all patients about
self-examination for skin disease, gum disease, STD, and nu-
trition. Recommend seat belts and good fluid intake, Got all
that?

Firearm-related iniur\ and death is a major public health prob-
lem. The physician’s ethical role is to counsel patients about
firearm safety and be‘come involved in community efforts to
prevent firearm injuries.”” **

Smoking cessation. Per the Agency for Health Care Policy and
Research (AHCPR) Smoking Cessation Clinical Practice
Guideline™ : At each patient visit, ask about tobacco prod-
ucts. The AHCPR guideline even recommends that tobacco
usage be added as the fifth “vital sign.” If the patient smokes.
give strong, clear, personalized antismoking counseling. If
the patient is willing to quit, set a “quit date” (preferably
within 2 weeks), recommend pharmacologic therapy (nico-
tine/bupropion). provide personal or group counseling, and
schedule a followup visit. Tell discouraged smokers that
most previous smokers required many (> 5) attempts to quit.

Pharmacologic antismoking therapy has a long way to go.”*~"
Right now we have only nicotine products and bupropion.
Both nicotine products (including the over-the-counter
nicotine products) and bupropion appear equally effective.

Note that cigar smoking increases the risk of coronary heart
disease (relative risk = 1 "'?] COPD (1.45), and cancers of
the mouth and throat (2.02).™

Bladder cancer is inversely associated with fluid intake. Inci-
dence in the high ﬂu!d intake group 1s half that in the low
fluid-intake group.”

Folate supplementation decreases the risk of Lolun cancer. With
long-term use, relative risk decreases 25%!*

See Geriatrics section, starting on page 10-8. for a discussion of
osteoporosis prevention.

There is no consensus regarding antithrombotic prophylaxis for
stroke even though its usage does decrease the stroke inci-
dence. This lack of consensus reflects the facts that antico-
agulant therapy is the best choice for preventing stroke
caused by emboli from the heart, whereas carotid endarterec-
tomy is the best treatment for symptomatic moderate-to-
severe carotid artery stenosis. Briefly, stroke risk reduction:
aspirin, 22%; dipyridamole, 16%; aspirin — dipyridamole,

37%: ticlopidine, 33%."'** Although ticlopidine alone is

more_effective than aspirin alone, it is much more expen-

10-22 General Internal Medicine

sive—especially when you factor in the additional expense of
semiweekly blood tests the first 3 months and the more seri-
ous side effect profile (diarrhea 20%. rash 14%, severe re-
versible neutropenia 1%)."

SCREENING EXAMS

Qverview

Screening protocols: Table 10-12 provides a rough summary.
Every official entity detailing screening protocols has a differ-
ent, but usually similar, suggested protocol for each disease.
In the following. abbreviations used are:
ACP = American College of Physicians
ACS = American Cancer Society
NCT = National Cancer Institute
USPSTF = U.S. Preventive Services Task Force

Blood Pressure and Cholesterol

Blood pressure: Every 2 vears and every clinical encounter.

Cholesterol: The recommendations of the ACP (1996) and
USPSTF guidelines state that screening for total cholesterol
is appropriate but not mandatory for men 35-635 years old
and women 45-65 years old. If the screening total ChO]L.::lLI‘Gl
is near the threshold. it should be repeated periodically.™ See
the Endocrinology section for treatment.

Breast Cancer

Manual breast exams with mammograms are proven to help
only when done on patients > 50 years old, and all groups

Table 10-12: Screening Exam Recommendations

SCREENING EXAMS

Counseling re Each visit

smoking

Counseling, other Initial visit and then periodically*

Blood Pressure Each visit; at least every 2 vears

Cholesterol Every 5 years is appropriate

Manual Breast Exams | Yearly afier age 40

Mammograms Yearly after age 50%

Digital Rectal Exam Yearly after age 40

FOBT Yearly after age 50

Sigmoidoscopy Every 3-5 years after age 50

Pap Smear Every 3 years*

Tnconclusive™

PSA

* See text for more information

© 2005 MedStudy—Please Report Copyright Infringements to 800-841-0547, option 7




= years, starting at age 50. Surveillance colonoscopy. with in-
o = &£Q o tervals deten‘pined by the initial study, is recomrpendcd for

QUWYTC )UJ- / all those at high risk for colon cancer.” "~ More in the Gas-

= b = troenterology section.

1) Memorize Table 10-12!

2) In a 75 y/o man should you do a PSA for screening?

3) When should PAP smears be initiated?

4) What are the live-virus vaccines?

5) Who should not receive a live-virus vaccine?

6) What patient groups should get the pneumococcal
vaccine.

Pap Smear

Pap smears have been proven effective, but the recommended
interval between these tests varies. Most recommend starting
al age 18 or when sexually active. When there have been 3
negative results with annual exams, continue every 3 vears
until 60 to 65 years old. If previous Pap smears have been
negative, patients > 70 years old do not need further smears.
See the Oncology section for workup of abnormal PAP

smears,
recommend a yearly breast exam after age 40 and a yearly fie

mammogram after age 50 (mammography with breast exams
is slightly better than mammography alone). Before 50, there
is still strong controversy, but most physicians are starting
mammograms g 1-2 years at age 40. Examples: Between
ages 40 and 50, ACS = yearly; ACP = based on risk factors:
NCI Advisory Board = q 1-2 years; USPTF = q 1-2 years.
There is a high incidence of false positive mammograms in

v Vaccination

Adult Vaccinations.” ™ [Know!) ?l{'

Vaccines; The attenuated live virus vaccines are mumps-
measles-rubella (MMR), oral polio, nasal influenza. and yel-
low fever. The attenuated live bacteria vaccines are typhoid
and BCG (bacille Calmette Guerin). In immunosuppressed

i

patients between the ages of 40 and 50 (as high as 30-50% if
patients have a yearly mammogram from age 40 to 50). Dis-
cuss this with patients before their mammogram. Studies of

patients, these attenuated vaccines may cause the disease
they vaccinate against. The dead virus vaccines are injectabic
polio, rabies, and influenza. Dead bacteria vaccines are chol-

self-examination of the breast have had inconclusive results,
but most groups recommend it. This is in addition to yearly
office breast exams.

era, H. influenza, pneumococcal, meningococecal. typhoid
(two types).

Note: Hep A & B are now recombinant vaccines, not deadt

All except the attenuated live vaccines can be given s pies-
nancy. So do not give MMR, oral polio (not used anymass &=
the U.S.). vellow fever, typhoid. nasal influenza. o¢ BG
vaccines to pregnant patients or to patients with & conocmt

. - - —_———
immunodeficiency.

Prostate Cancer

Prostate Specific Antigen (PSA) testing has contributed to the
increased finding and treatment of early prostate cancer. Al-
though no trials have been concluded indicating its effective-
ness as a screening test, consumer demand is making it a
common one. The American Urological Association recom-
mends PSA and digital rectal exam yearly for men > 50 years
old. The ACP and ACS recommend that a PSA be done be-
tween the ages of 50 and 69—with frequency the result of
discussion of pluses and minuses with the patient. No PSA
screening is recommended for > 70 years.

The following vaccines are given to AIDS patients: yessiy &
fluenza, hepatitis B, pneumococcal, HiB, and any chiidoad
vaccines not yet received, such as MMR and Td. Siasss

tients. Do not give HIV patients nas
or smallpox vaccines. :

the standard revaccination protocols. Even thouss ﬁ,
contains attenuated viruses, it can still be given &0
al influenza @

Colorectal Cancer

Digital rectal exam (DRE) is effective only for detecting late
prostate lesions and has a very low sensitivity for detecting
colon cancer (< 5%). The general recommendation is yearly
as part of the annual exam in patients > 40 years. Regarding
only colorectal cancer screening, DRE is done along with
endoscopy (every 5-10 years}.“ i

BCG (bacille Calmette-Guérin) vaccine is an anti-T5 SSSSe
used in many countries but not much in the U.S. T5s six2
reasons:

1) Effectiveness is questionable since 5 major studics Shas
effectiveness of 0—76% (!) and

2y BCG immunization may cause a positive mubsrouis S
test, complicating later evaluation for therapy.

However, previous BCG should not deter workup of pesisss
PPD. Do not give BCG to pregnant patients or immssassss
promisad patients.

Fecal occult blood testing (FOBT) has proven its utility even
though the sensitivity is low (studies vary wildly: 35-80%) .
Hemoceult: Take 6 samples from 3 consecutive stools. Cur-
rent recommendations are yearly afler age S0 Streptococcus pheumoniae: The vaccine against 23 serotvpes =

’ ' recommended for persons older than age 2 vears with &=
plenia, SS. or any debilitating disease or those in poor livesg
conditions. Also for anyone older than age 65 years Repes

ey —— S Eovegr—
once in 5-6 years. Some of these recommendations seees &

Sigmoidoscopy: Many groups do not recommend this because
of its low sensitivity (it misses all the more proximal colon
lesions). The ACS and the ACP recommend it every 3—5
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little odd because the vaccine Leqmres a well-functioning
immune system and is most effective in persons < 55 years
old and in good health! There is a new conjugated pneumo-
coccal vaccine approved only for children so far.

Influenza vaccine is inactivated and includes 2 type A strains
and 1 type B strain. Tt is generally effective within 2 weeks.
It is given every year after the age of 50 and also yearly to
high-risk patients and their household contacts. Also recom-
mended for all health care and community workers. Consider
it for any adult. It takes 2 weeks for the vaccine to provide a
protective immune response.

Measles vaccine (Attenuvax”; although usually given as part of

MMR vacceine) is a /ive vaccine recommended for all suscep-

tible pqulg)_]_d&r_lha.n_llmfmths Persons bom before 1956

are considered immune.
e e e

Varicella Virus vaccine (live) (Varivax®) is recommended for
all individuals older than T2 months who are not immune.
Note that a history of ch_iafé’ﬁ‘melT}/ the patient is sufficient
for assuming immunity. If the adult patient doesn’t know or
believes he/she has had no previous infection, check immune
status by lab (as up to 91% are immune) before giving the
vaceine. :

Hepatitis A vaccine (inactivated) (Havrix®, VAQTA®). Unless
otherwise confraindicated, inactivated hepatitis A vaccine is
indicated in persons 2 years of age or older who are at in-
creased risk of infection by HAV. including those with
chronic liver disease and travelers outside of the U.S. (except
for Northern and Western Europe. New Zealand, Australia,
Canada, and Japan).

\l

Hepatitis B Vaccine is recommended for all those who are at or
may be at increased risk and ALL ADOLESCENTS. Booster
doses can be given q 7 years—but not currently recom-
mended. If the antibody level is > 10 IU/ml, booster dose is
not needed. If a patient has been exgosed to hepatitis B and
has had the complete vaccination Series but the antibody
level is unknown, give HBIG and a booster dose.

E—— _— —

Tetanus and diphtheria (Td). Tetanus booster is recommended

once every 1 10 years after the primary series. The booster may -

be given at 5 years for “dirty” wound management.
Lyme vaccine is no longer available,

Meningococcal polysaccharide vaccine is a quadrivalent vac-
cine (serotvpes A, C, Y. W-135). It is not recommended for
the general public; it has a short duration of efficacy, is not
effective in children < 2 years old (who are at highest risk for
endemic disease), and is not effective against serotype B—
the serotype that causes most problems. It is recommended
for persons with effective asplenia, military recruits, travelers
to endemic areas, and for controlling outbreaks due to sero-
types cavered by the vaccine. This vaccine is now recom-

\
.l|l
\

A

2

R\:.‘\
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mended by some authorities for college freshmen who will
be staying in dormitories. =<

Rabies. Preexposure vaccination is recommended for those a
occupational risk and travelers (and especially their children)
planning extended stays in areas where dog rabies is enzo-
otic,

MMR. It is recommended that persons born after 1956 receive
two doses of live measles vaccine. TheS&should be given not
less than 1 month apart, but can be given years apart. Most
persons have received only the first one as a child. The pre-
sent recommendations are one dose at 15 months (12 months
in endemic areas) and the second dose at age 46 years (pre-
viously was 12 years). All young adults (since they would
have been born after 1956) who have had only one live mea-
sles vaccine should receive another.

Typhoid vaccine is recommended for travelers (> 2 years old)
who go outside of the usual tourist areas within Latin Amer-
ica, Asia, and Africa. The parenteral dose is not recom-
mended any more. A newer oral attenuated live vaccine is
recommended for those > 2. 1t has a protection rate of 70—
90%.

Yellow fever vaccine is recommended for travel in equatorial
Africa and much of tropical South America. Don’t forget it is
a LIVE virus vaccine!

Cholera vaccine is not very effective and is rarely required.

Polio vaccine is not routinely recommended to persons > 18
years old. Polio vaccine is recommended for previously un-
immunized travelers to endemic areas. A booster is indicated
for travelers who have had only the primary vaccination who
travel to areas where exposure to the wild- -type virus is likely.
Only the inactivated vaccine is recommended in the U.S.

. Japanese Encephalitis vaccine (JE-Vax) is recommended for

travelers who will stay a long time in rural Asia.

Smallpox vaccine is available on demand. Military personnel
and selected physicians have been vaccinated, Contraindica-
tions to vaccination are: eczema or household coutacts with
exfoliative skin conditions; 1 immunosuppression, including
from HIV and doses of corlmosteiolds > 20 mg/day; radia-
tion therapy: and pregnancy.

PROPHYLAXIS

Malaria
Malaria prophylaxis. Physicians should check with the CDC
which type of prophylaxis is required. Mefloquine
(Lariam®) 250 mg once per week i OF-rav-

elers to most areas with chloroquine-resistant malaria. Me-

floquine causes neuropsychological side effects in 0:2=0.5%.
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1) Is history of chicken pox sufficient to assume immunity
and therefore no need for the vaccine?

2) Who should get hepatitis A vaccine?

3) A nurse has a needle-stick injury from a patient with
known chronic hepatitis B. Her antibody to hepatitis B
surface antigen is 201U/ml. What treatment if any is
indicated for hepatitis B in this scenario?

4) True or False: All health-care workers exposed to @
patient who died from meningococcemia should be
prophylaxed within 48 hours.

5) What are the treatment options for travelers’ diarrhea?

6) What is the most effective way to prevent the spread
of disease in a hospital?

Chloroquine (300 mg base) once per week is recommended
for most other places. Other drugs: doxycycline 100 mg qd
(84—100% effective); primaquine (85-95%); and azithromy-
cin (83%).

Meningococcemia

Meningococcemia chemoprophylaxis may be done with ri-
fampin, ciprofloxacin. or ceftriaxone. Each is 90-95% effec-
tive in reducing nasopharyngeal carriage of N. meningitidis.
Remember that ciprofloxacin is not routinely given to chil-
dren or pregnant women (possible cartilage damage). Ceftri-
axone is usually reserved for pregnant women. Note: Health-
care workers do not receive chemoprophylaxis unless they
had recent “intimate” oral contact with the case patient ... er,
like with intubation!

Travelers' Diarrhea

Travelers’ diarrhea (TD)**: 2 approache
treatment or prevention.

For  prevention and  treatment, fluoroquinolones,
trimethoprim/sulfamethoxazole (but much resistance) and
azithromycin arc used.

For prevention of TD:
Daily dosages (mg) for prevention (use < | mo)
snorfloxacin 400
sciprofloxacin 500
=levotloxacin 500
sofloxacin 300
sazithromycin 250-500

For self-treatment, have the patient determine the severity of

diarrhea and treat accordingly:

* 1-2 stools/24hr; None; loperamide.

» 3 stools/24hr: Add single dose antibiotic.

s 6 stools/24hr and fever or blood: Continue antibiotic x 3 d
+ loperamide.

© 2005 MedStudy

Dosages (mg) for self-treatment (single dose/multiple dose):
» norfloxacin (800/400 b.i.d.)
= ciprofloxacin (750/500 b.i.d.)
« levofloxacin (500/500 q.d.) ofloxacin (400/200 b.i.d.)
= azithromycin (1000/500 g.d.)

IATROGENIC INFECTIONS

Controlling the spread of infections and antimicrobial resis-
tance in hospitals:

1) Prevention: Vaccinate patients and healthcare workers ac-
cording to protocols and remove any type of catheter and
any ET tube ASAP.

2) Eradication; Get cultures immediately. treat effectively,
and monitor response.

3) Use antimicrobials with the narrowest effective spectrum
ASAP (when C&S is back). Use vancomycin only when in-
dicated.

4) Prevent transmission: Isolate the patient with uncontained
infectious body fluids. Use standard infection control pre-
cautions. Wash your hands! (Really! Why are some so-
called doctors still not doing this? Remember, “Do No
Harm.”)

A recent study (Ann Intern Med. 2004:141:1-8) reviews proper
hand hygiene among physicians. Internists rated the highest
at 87% (congratulations!...but could be better) and surgeons
and anesthesiologists rated the lowest at 36% and 23% re-
spectively!! Does that make you feel as queasy as it does me?
Please push for wavs to encourage proper hand hygiene at
your hospital. Physicians tend to wash hands more if they see
themselves as role models for the rest of the hospital staff,

POISONING

GAPS

Anion gap acidosis may be caused by lactic acid (cyanide, etc.).
salicylates, ethylene glycol, or methanol.

Osmolal gap = (measured osmolality) — (calculated osmolality).
Calculated osmolality = 2(Na') + glucose/18 + BUN/2.8.
When the calculated-osmolality is lower than the measured
osmolality, it implies the presence of a significant amount of
a low molecular weight substance in the serum (only low
molecular weight substances are osmotically active). The
‘Concentration of one of these substances in the serum = os-
molar gap x molecular weight.

Exogenous cases of increased OSMOLAR  GAP
(note that ALL end in “-ol” and MW = molecular weight):

1) Mannitol, sorbitol, and glycerol.

2) Ethylene glycol (MW = 62)

3) Alcohols (most common): methanol (MW = 37), ethanol
(MW = 46), and isopropyl alcohol (MW = 60).

If a comatose patient has an osmolar gap and an anion gap, it is
probably due to either ethylene glycol or methanol (in a
question, only one of the two will be given as a possible an-
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swer). This is a rather academic exercise because ethylene
glycol and methanol are toxic at such low levels the patients
often have a normal osmolal gap!

Note: If a patient is more intoxicated-appearing than is consis-
tent with the calculated blood level of ethanol. strongly con-
sider ethylene glycol. It has nearly the same molecular
weight as ethanol, buf is toxic at much lower doses!

Note: Hyperlipidemia also causes an increased osmolal gap, so

check for lipemic appearance of the serum also!

OVERDOSE
MANAGEMENT

General management of a probable overdose patient who pre-
sents obtunded or comatose is cardiac monitoring. Give TV
naloxone for possible narcotics; benzodiazepines and alcohol
may also help. Check fingerstick glucose, and then give IV
Ds, prn. Pulse ox with supplemental oxygen pm. Give thia-
mine 100 mg IM or IV. Do chest x-ray (aspiration pneumo-
nia or pulmonary edema) and ECG (acute ML prolonged QT.
signs of hyper/hypokalemia, arrhythmias ete.).

Lab should include ABGs with carboxyvhemoglobin level. elec-
trolyte panel, CBC, and comprehensive drug screen.

Physical exam should include a search for trauma and needle
sticks/tracks. Repeat the neurologic exam periodically to
check for deterioration.

Supportive care: Put such patients on their side. If a patient is
obtunded, place an oral airway and suction. If there is respi-
ratory depression, intubate the patient. After the patient is
stabilized, do a gastric lavage with a large bore orogastric
tube: this may be effective even hours after ingestion if the
drug was ASA, anticholinergics, or narcotics (these cause
decreased gastric motility). Lavage with only small amounts
of tap water (100 cc) to prevent forcing the stomach contents
into the duodenum. Follow with activated charcoal with sor-
bitol. If the activated charcoal is not mixed with sorbitol, fol-
low it with Mg-citrate. Know that activated charcoal is not
effective when the overdose is with the metals lithium and
iron.

Note that there is a strong trend toward not lavaging patients
with most overdoses. The thought is that lavage is. in most
cases, ineffective. and using activated charcoal with cathar-
tics is at least as effective if not more eftective.

Shock is treated with CVP monitoring, IV fluids, ~/— dopa-
mine.

Continued dosing with oral charcoal is effective in decreasing
the levels of a few drugs by gut dialysis (absorption via the
enteric recirculation)—especially digoxin, phenobarbital,
theophylline, tricyclics, and salicylates.

Alkalinization and acidification of the serum (and hence, the
urine) are based on the principle that compounds in their ion-
ized form are less tissue-permeable and more easily elimi-
nated by the kidneys. Weakly acidic substances ionize in an
alkaline environment while weakly alkaline substances ion-
ize in an acidic environment. Alkalinization of the urine to a
pH of > 7 increases excretion of ASA. tricyclics, and pheno-
barbital. Acidification of the urine with ammonium chloride
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increases excretion of amphetamine and phencyclidine
(PCP). Mix 2.75 mEg/kg in 60 ¢c NS and give through the
gastric tube. Clamp for 1 hour. Repeat q 6 hours until urine
pH < 5.0.

Important: Hemodialysis may be necessary in patients with
severe overdose or renal failure. It is effective in removing
drugs with low molecular weights that are not lipid soluble,
protein bound, or tissue bound—i.e.. drugs with a small vol-
ume of distribution. These include lithium, chloral hydrate,
salicylates, and alcohols (methanol, ethylene glycol, and
ethanol). Note that the Tast 3 also cause an anion gap acido-
sis.ﬁ)ialysis is not effective in removing benzodiazepines,
opiales, or tricyclics, )

Also: Charcoal hemoperfusion (blood pumped through a char-
coal filter), in contrast to dialysis, removes drugs that ar
lipid soluble and protein bound! It can also remove some o%
the same drugs as dialysis. Also like dialysis, it is most effec-
tive in removing drugs with a low volume of distribution (V).
Especially good for digoxip. theophylline, and salicylate
overdoses.

SPECIFIC TOXINS
L

[Know this section!] Also refer to Table 10-13,

Isopropyl alcohol (“rubbing alcohol™) is a common solvent and
disinfectant. Like ethanol, it has CNS depressant effects. It is
second to ethanol in the causes of alcohol overdose. The
main metabolite is acetone, which causes a prolonged CNS
effect. The acetone causes ketonuria, and the sweet odor of
acetone 1s evident on the patient’s breath, CNS depression is
the major effect. although there may also be cardiac depres-
sion. Abdominal pain and vomiting are usually present. An
osmolal gap increase of 8-9 mOsm is seen with the toxic
level of isopropanol (50 mg/dL) and an increase of > 33
mOsm is seen with severe toxicity (> 200 mg/dL). Treat-
ment: You may lavage the patient if < 2 hours has passed
since ingestion. Make early use of hemo/peritoneal dialysis
n severe cases.

Methanol (wood alcohol) toxicity is usually due to contami-
nated moonshine. It is only mildly inebriating, and many
signs of toxicity are delayed > 24 hours—especially visual
impairment. from blurring to blindness. The toxic metabo-
lites are formaldehyde and formic acid. Serum analysis
shows an increased anion gap and sometimes an increased
osmolal gap. Treat with alcohol infusion, folic acid, and im-
mediate dialysis. Give folic acid to increase metabolism of
the formic acid. i

/Ethy]ene glyecol: Alcohol dehvdrogenase breaks down ethylene
glycol to its very toxic metabolites, especially oxalate. Pres-
ence of oxalale is indicated by ealeium oxalate Crystals in the
urine and hvpocalcemia (oxalate chelates calcium). Suspect
if a patient is intoxicated-appearing without an alcohol smell,
but with an anion gap acidosis +/- osmolal gap. Treat with
alcohol infusion (has 100x stronger affinity for alcohol dehy-
drogenase). bicarbonate Tor the acidosis. calcium prn, and

immediate dialysis.

— e
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1) If a comatose patient presents with BOTH an osmolar
gap and an anion gap, what are the 2 possible agents

that she may have ingested?

2) With which 2 poisonings with metals is activated char-
coal not helpful?

3) For tricyclic overdose, what should you do to the
urine?

4) Methanol causes what neurologic deficit?

5) Does ethanol cause an increased osmolal gap, anion
gap, or both?

) What is the common acid-base disorder presented on
the Boards when a patient presents with ASA over-
dose?

7) A patient has a history of chronic intake of large
amounts of acetaminophen. Will the Rumack-Matthew
nomagram used for determining severity of ingestion
be helpful?

8) Memorize Table 10-13.

Note that methanol and ethylene glycol are so toxic they may
cause signs of toxicity at normal osmolality levels (i.e., nor-
mal osmolal gap).

Note that ethanol causes an increased osmolal gap but not an
increased anion gap.

Salicylates are metabolized in the liver by conjugation with
glycine or glucuronide. These pathways are quickly saturated
in a person who has overdosed, resulting in acidemia. The
increased ASA level initially causes hyperventilation through
a central effect. This has a protec-
tive effect as the ASA crosses the

: Table 10-13

charcoal herr}_qperfusimn have been used in severe cases (=
100—120 mg/dL). The charcoal hemoperfusion removes the
salicylates better than hemodialysis but does not correct any
fluid/electrolyte imbalance (patients are often hypokalemic).

Acetaminophen: 90% is metabolized in the liver, by glucuroni-

dation or sulfation, to inactive metabolites. 5% is excreted
unchanged through the kidneys. The last 5% is metabolized
by way of the hepatic eytochrome P-450 system to active
metabolites. One of the active metabolites is N-acetyl-p-
benzoquinoneimine (NAPQI), which is highly hepatotoxic.
Normally. the small amount of NAPQI is quickly detoxified
by reacting with the sulfhydryl group of glutathione, forming
nontoxic mercapturic acid. A large overdose results in deple-
tion of the glutathione and subsequent increase in these me-
tabolites. A severe overdose is often followed by mild
N/V/D. It is only after 24-48 hones that liver toxicity ensues.

Alcohol-acetaminophen syndrome. Chronic moderate-to-heavy

use of alcohol has a two-fold effect: The cytochrome P-450
system is cranked up (so that more NAPQI is produced) and
the amount of glutathione is decreased (so less is available
for detoxifying the NAPQI). Therefore. long-time users of
moderate to heavy amounts of alcohol who take acetamino-
phen in normal or higher doses are at-risk for severe hepatic
toxicity or liver failure.

Treatment of acetaminophen overdose: Gastric emptying if it is
within 2 hours of being taken. Activated charcoal is benefi-
cial and does not hinder use of NAC. Although there is great
variability in the hepatic response to the overdose. a 4-hour
post-ingestion acetaminophen level of > 250 ng/ml indicates
a high probability of hepatotoxicity—ifl untreated. N-acetyl-
cysteine (NAC. Mucomyst ?_ Mucosal") is an effective anti-
dote that works by increasing the availability of hepatic glu-
tathione. Loading dose = 140 mg/kg followed by q 4 hour

doses at 70 mg/kg for 17 doses. NAC is effective when given
within ® to 16 hours after the aceta-
minophen overdose. Treatment is
based on the Rumack-Matthew nomo-

blood-brain barrier (i.e., is more

gram.”' Note that this nomogram is
accurate only when the patient has no

hepatic risk factors and took a single

dase at q kuown Lme.

Theophylline: Lavage, activated char-
coal. cathartic. Treat seizures with

tissue permeablc) when the sys- TOXIN ANTIDOTE(S)
tem is acidemic. The high anion

gap acidosis due to ASA can Acetaminophen N-acetylcysteine
worsen with overlying lactic aci- S e

dosis if patient gets pulmonary Digoxin Ag binding fragment
edema. If the patient stops hyper- oz .

ventilating, it is probably due to Pieoiics L

respiratory muscle fatigue. Ques- | Benzodiazepines Flumazenil (Mazicon)

diazepam. Charcoal hemoperfusion

tions about ASA poisoning may }7

may be indicated if the serum level is

present a patient with a history of | Nitrates i “{Methylene blue - > 50 pg/ml.
taking “over-the-counter  pain : - =
medicine” who now shows an in- Iron Deferoxamine Lithium  toxicity: Mental  status
crea§ed_ anion 2ap and a pH of J Carbon monoxide | Oxygen J changes are the moS( comman iari-
74. This is just the central respi- — fesiation—attecting > 90%. Other
""“?LU}; 3](‘53?0,8(;5 balancing out the ( Ethylene glycol ETOH ] CNS changes include seizures and
metabolic acidosis. - ;
A : symptoms due (0 ence

Treatment of salicylate overdose: ~Methanol ETOH (;Ool; memory incohe;;::c? hgilggsglwy
Lavage, activated charcoal with PO sy
cathartic, and serum/urin:': alka- Organophosphates | Atropine. pralidoxime tabian). Patients may also get Parkin-
linizatio;i ot e o . sonian symptoms and movement dis-
Jization. alysis an Cyanide Nitrates. Na-thiosulfate orders. Treatment: Activated charcoal

il et enst — LN pait foxt. ¢

o Eine ;},.r\fa;i ;’y;‘ﬂf’
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is not ettecl.ne Do gastric lavage. restore fluid and electro-
Iyte balance, and use hemodialysis in severe lithium overdose
cases. Consider severe intoxication when there are any symp-
toms characteristic of lithium poisoning, when the lithium
levels are > 3.5 to 4 mmol/L, or when the serum level does
not decrease appropriately.

Tricyclic antidepressants are lipophilic and are protein bound,
so they have a very large volume of distribution and cannot
be removed by dialysis. Give supportive treatment and watch
for cardiotoxic side-effects. Tricyclics cause tachycardia and
PR, QT, and QRS prolongation. The QRS prolongation is the
ECG change that correlates most closely with the degree of
intoxication! Ventricular tachycardia and fibrillation are also
common. The cardiac problems often respond to maintaining
an alkalemic state—either by hyperventilation if the patient
is intibated or with 1V bicarbonate. Keep serum pH 7.5 to
7.55 (“alkalinizing the urine”). Give lidocaine (first choice)
or phenytoin as needud for arrh\athmias

Cocaine: Cardiotoxicity can occur no matter what the route of
use. It causes rhythm disturbances (including V fib/tach) and
MI. Suspect this in a young patient presenting with MI.

Phencyclidine (PCP) can cause acute psychotic agitation, sei-
zures, dystonia (including laryngospasm), and hypertensive
Crisis. Sever-. dystonia can Lause rh‘ibdomv l\ sis. Treai with

Anticholinergics cause dilated pupils, warm dry skin, tachycar-
dia, hypertension, increased temperature, decreased bowel
sounds, urinary retention, agitation. and hallucinations. My-
driasis = dilated pupils (big word, big pupils).

Stimulants cause dilated pupils, warm wet skin, tachycardia,
hypertension, increased temperature, agitation, and psycho-
sis. Note: The above two are very similar in physical presen-
tation except that the stimulants cause sweaty skin.

Cholinergics cause small pupils. increased bowel sounds. diar-
rhea. increased salivation, muscle weakness, agitation, sei-
zures. If poisoning is severe, the pupils can dilate. Miosis =
constricted pupils (small word. small pupils).

Carbon monoxide:. Carbon monoxide quickly binds with he-

moglobin—with an affinity about 250x greater than O,. This

carboxyhemoglobin (COHb) decreases arterial oxygen con-
tent. which leads to tissue hypoxia.

Especially suspect this if the patient has been working around
cars or gas/oil heating units. Typical presentations are: 1)
Sometime during the winter during a particularly bad flu sea-
son (red herring), a patient calls you from home, says her
family is bedridden with a bad case of the flu with headache
and lightheadedness. The patient may sound slow to respond.
What should you do? 2) Patient calls in the \\mmr and com-
plains of headache and lightheadedness, “which improves
when he goes outside. Answer to both questions: Tell patient
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to get self and family out of the house immediately; send an
EMS unit there immediately.

The brain and heart are especially sensitive to CO. Poisoning

often causes long-term-to-permanent CNS impairment with
cognitive (i.e., memory and learning), personality. and move-
ment disorders.

Fetal hemoglobin has especially high affinity for CO, so treat

pregnant patients aggressively.

If you suspect carbon monoxide poisoning, get a carboxyhe-

moglobin level. A hand-held breath analyser can quickly rule
out CO poisoning, but ethanol causes false positives. Mild to
moderate CO toxicity occurs at 15-30%: moderate to severe
toxicity occurs if > 30%:; > 50% is often fatal. * ‘Cherry red”
coloration s rare.

Treat with 100% O,—this decreases the half-life of COHb

from about 5 hr to 1 hr. Hyperbaric O, further decreases the

half-life to 30 min. but its main benefit 1s that it decreases the

CO- 1nduced ischemic reperfusion injury to the brain.””"*

One study™ suggests that hyperbaric treatment of patients

with even moderate poisoning (i.e., symptomatic but no loss

of consciousness) results in a dramatic decrease in neurologic

quudac Although definitive studies are pending, hvperbartc

oxygen is g,mra]l} given for moderate to severe CO poison-

ing. Many centers routinely use it in all patients with a COHb

level of 25% or greater and in pregnant women with a level

of 15% or more. ~Ose 1t for all patients presenting with:

* synicope

= coma

* seizures

+ any new focal neurologic defect

= any neurologic symptoms persisting afier 2-4 hours of
100% O, therapy

Smoke inhalation: Respiratory impairment results from the

noxious chemicals in the lungs or laryngeal/airway edema.
Suspect laryngeal involvement if face or airways are burned
(e.g.. singed nasal hairs).

Cyanide poisoning clues: Patient’s breath has an almond odor,

and the patient has bright red venous blood. Cyanide imme-
diately binds to the ferric molecule in the mitochondrial cy-
tochrome oxidase complexes, thereby blocking cellular aero-
bic metabolism. These patients very quickly develop head-
ache. tachycardia, and tachypnea. This may quickly progress
to coma and various cardiac arrhythmias,

Treatment is the 3-step cyanide antidote package.

* Step | is amyl nitrate held under the patient’s nose for 30

ke, R

* Step 2 is to administer 3% sodium nitrite [V, The nitrites
convert hemoglobin to methemoglobin (the ferric form of
hemoglobin), which more effectively competes with the cy-
tochrome oxidases for the cyanide. Amyl nitrate inhalation
causes a 3—5% methemoglobinemia while the sodium ni-
trate causes 20% methemoglobinemia.

* Step 3 is sodium thiosulfate IV, which acts as a substrate for
the enzyme rhodanese. This enzyme converts the cyanide
released from hemoglobin to inactive thiocyanate, which is
excreted renally.
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1) What ECG finding correlates most closely with the
degree of intoxication of a tricyclic antidepressant?

2) A 30-year-old man presents with acute MI. What drug
should you suspect?

3) What finding on an ECG correlates best with degree
of tricyclic antidepressant ingestion?

4) Know carbon monoxide poisoning!

5) What are the 3 drugs used for cyanide poisoning?

6) How do you check for ongoing lead exposure? What if
for exposure 2 years ago? What if 10 years ago?

7) What is the treatment for organophosphate poison-
ing?

Inorganic lead: For ongoing exposure, check whole blood lead

levcl After exposure has occurred. RBC protoporphyrin and
zinc_protoporphyrin levels will remain elevated for se\«gra]

months. For evaluating the effect of exposure from v

?ore the best test is to measure urine lead Mﬁﬁg&;

ing l gm of EDTA. Organic lead is lipid_soluble andg‘u;u;ily
¢xcreled. and previous exposure is not detectable! Know all
this Tead stuff!

Insecticide: Organophosphate and carbamate poisonings pre-

sent ldentluallx« Symptoms mclude mcrcased salivation. mio-
patlent “also complam ot chest tlghtness and Qeneraiued
weakness. Organophosphates are more toxic than car-
bamates; they bind irreversibly to acetylcholinesterase.
whereas the carb_amat_ebﬂdmg is reversible. This is reflected
by a decrease in the level of RBC (not plasma!) acetylcholi-
nesterase for several months after organophosphate poison-
ing, while it returns to normal within hours after carbamate
poisoning. Treatment: The route into the body is dermal ab-
sor_pnon (especially organophosphates), so decontaminate by
removing clothes and showering with soap. For moderate to
severe symptoms, give atropine (1-2 mg IV, repeat g 5 min
prn). Additionally, for organophosphates only (not car-
bamate), give 7-pr0tt)galn(7 -PAM) IV.

OPHTHALMOLOGY

OVERVIEW

Aqueous humor is produced by the ciliary body, flows through

the pupil into the anterior chamber, and then goes through the
trabecular network and into Schlemm’s canal. The greater the
resistance to this flow in the trabecular network and
Schlemm’s canal, the greater is the intraocular pressure.
Normal pressure is <21 mm Hg. See Figure 10-4. i

EAD:

GLAUCOMA

mtraocular pressure causes procrreqswe wsual f'__eld loss due
to optic nerve damage. It is the 3rd major cause of blindness
in the U.S. and the leading cause in the world. Treatment is
aimed at decreasing intraocular pressure.”” There are three
broad classifications: open angle, closed angle, and congeni-
tal. They are further divided into primary and secondary.

Primary open angle glaucoma is the most common type. It is
called “open angle” because the orb has elevated pressure
with no closure of the inlet of the trabecular network.

These patients suffer unnoticed gradual loss of peripheral vi-
sion that can progress to legal blindness before it is detected.
The disease is diagnosed by 1) progressive loss of peripheral
vision, 2) high intraocular pressure, and 3) abnormal cup-to-
disc ratio (> 50% in either eye or any asymmetry between
eyes). All patients above age 50 should have eye exams

every 2 years 10 check for glaucoma; patients over age 65
should have annual exams.

The most common treatment consists of:

Beta blockers (topical): These dramatically decrease intraocular
presaure—pmhably by decreasing production of aqueous
humor. It is thought aqueous humor production is mediated
by tonic sympathetic (beta) stimulation.
= Nonselective (timolol, carteolol, levobunolol,

metipranolol—which may have systemic side effects such
as lethargy, bradycardia, exacerbation of COPD);
« Beta -selective (betaxolo]}

Other medications that may be used include:

Adrenergic agonists: Early on, these decrease production of
aqueous humor by constricting the vessels of the ciliary body
and decreasing ultrafiltration. Later they increase aqueous
humor outflow.

+ Nonselective (epinephrine)
* Alpha,-selective (apraclonidine, brimonidine)

Posterior
chamber
Central retinal

artery and vein

Schlemm's
canal

Iris Vitreous

humor

Lens

Anterior
chamber

Figure 10-4: Structures of the Eye
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Cholinergic agonists: These stimulate parasympathetic recep-
tors at the neuromuscular junctions — retractmg the Tongitu-
dinal muscle of the ciliary body — opening the trabepu]ar
network. These cause pupil constriction.

* Direct-acting cholinergic agonist (carbachol, pilocarpine)
* Cholinesterase inhibitor (demecarium, echothiophate. phy-
sostigmine)

Carbonic anhydrase inhibitors: Carbonic anhydrase converts
CO, to bicarbonate. In the eye, the formation of bicarbonate
— sodium into the eye — sodium is followed by water
—> which increases intraocular pressure
* Oral (acetazolamide, which rarely causes idiosyncratic

aplastic anemia)
* Topical (brinzolamide, dorzolamide—these are equally ef-
fective)

Primary closed angle (angle closure) glaucoma, the most severe
form of narrow angle glaucoma, is an ocular emergency—
know it well. It is common among Asians. The elevated in-
traocular pressure is caused by mechanical obstruction of
aqueous outflow through the trabecular network, due to an
anomalous iris configuration (inherited or caused by lens
swelling) or iris neovascularization (secondary to diabetes,
inflammation. or carotid occlusion). The resulting rapid in-
crease in intraocular pressure causes severe eye pain, nausea,
and halos around lights.

Physical exam shows decreased vision. increased intraocular
pressure, a narrow anterior chamber (difficult to assess), cor-
neal edema. conjunctival hyperemia, and a fixed. mid-dilated
pupil. The diagnosis can be missed if nausea is severe and
eye pain is mistaken for headache.

| Immediate treatment objectives are: pupil constriction (topical

pilocarpine), pressure lowering (oral sorbitol or IV mannitol

plus topical beta blockers), and relief of obstruction (prompt
laser iridectomy). If an ophthalmologist is immediately avail-
able, transfer care. If not, give the patient:

» topical pilocarpine 2% every 5 min x 3,

* topical timolol 0.5% x 1. and

»oral or IV acetazolamide 500 mg x I, then refer for laser
iridectomy.

Over-the-counter medications often include admonitions to
“avoid use in patients with glaucoma.” These warnings apply
only to patients with narrow angle glaucoma not already
treated with iridotomy.

THE RETINA

Retinal Detachment

Retinal detachment may occur spontaneously. It often presents
as flashes or streaks of light (phmopqas} showers of black
dots (hn,morrhage} or a “shade coming down” or “waving
curtain” in a portion of the visual field. Visual acuity may be
normal initially.

Presumptive diagnosis i1s based mainly on history, but occa-
sionally a portion of the retina appears elevated or folded on
ophthalmoscopic exam.

10-30
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Treatment: This condition requires an emergent referral be-
cause untreated partial detachment can progress over hours to
total retinal detachment with permanent blindness. Small
retinal detachments are treated with laser surgery to tack
down the area. Larger detachments require scleral buckling
(a band around the sclera to restore contact of retina with the
wall of the eye), trans-scleral drainage of fluid, vitrectomy
(removal of vitreous), or mjection of gas or other fluid into
the eye (to tamponade the retina).

Retinal Vascular Occlusion

Retinal artery occlusion. Occlusion of the central retinal ar-
tery—usually embolic—causes sudden, painless, unilateral
blindness. This is a true ocular emergency where every min-
ute counts. Retinal edema (sparing the relatively thin fovea)
creates pallor and the appearance of a ““cherry red spot™ in the
macula.

Treatment is directed toward dislodging the embolus, and in-
cludes ocular massage, paracentesis of the anterior chamber
(to lower pressure), and carbogen (O,+CO,) inhalation to di-
late retinal vessels. While waiting for the ophthalmelogist.
have the patient get into the Trendelenburg position and
breathe into a paper sack. You may massage the affected
globe with the your index fingers (5 sec pressure, 3 sec no
pressure, repeat). Unfortunately, all these temporary meas-
ures are rarely effective. Patients subsequently require a thor-
ough systemic evaluation for embolic and carotid discase.

‘?\Retina! vein occlusion causes sudden, painless, near-total loss
_of vision. Causes include hypertension, polycythemia vera,
and Waldenstrom macrog] obu]memla Rc,tmal edema is ac-
companied by hemorrhage

Diagnosis is made with an ophthalmoscoplc exam f-;howmg a
“blood and thunder” fundus with multiple hemorrhages.

Unlike retinal artery occlusion, there is no effective acule
treatment, and it is not considered an emergency.

~ Age-related macular degeneration is the leading cause of irre-
versible acquired legal blindness in developed countries.
There are 2 types: atrophic (or “dry”) and neovascular (or

“wet”). Atrophic is by far the more common.

Background: The Tovea 1s responsible for fine (20/20) visual
acuity. The fovea and surrounding retina is called the macu-
lar area. Although the macula comprises only 2% of the vis-
ual field, 25% of the cone photoreceptors are here, and it cor-
relates with half of the primary visual area of the brain!

Atrophic age-related macular degeneration causes a gradual
loss of central acuity down to 20/400 (peripheral vision is
spared).

Neovascular age-related macular degeneration is somewhat
amenable to ftreatment with laser photocoagulation and

photodynamic therapy.

Risk factors for both types include smoking and low levels of
zinc and antioxidants in the diet. There is an ongoing trial as-
sessing the effect of taking antioxidant and zinc supplements
on the development of age-related macular degeneration.™
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1) Differentiate between open-angle and closed-angle
glaucoma. Which is a medical emergency?

2) What is the treatment for open-angle glaucoma? For
closed-angle glaucoma?

3) Describe the findings with retinal detachment.
4) What is the treatment for retinal detachment?

5) How do retinal artery occlusion and retinal vein occlu-
sion differ?

6) What is the leading cause of acquired legal blindness
in the U.S.?

7) Optic neuritis may signal the development of what
neurologic disorder?

8) What is vilrecus hemorrhage?

9) Does most trauma resulting in an abnormal finding to
the eye require ophthalmologic consult?

OPTIC NERVE

Oimc neuritis is an inflammation of the optic nerve. Many pa-
tients eventually develop multiple sclerosis (MS). “Affected
persons virtually always slowly regain vision. If they don’t,
the incorrect diagnosis was probably made.

The majority have ocular pain—especially with eye movement.
The optic disc is usually normal initially (“the doctor sees
nothing, the patient sees nothing™) and only later develops a
pallor. The patient should be referred to an ophthalmologist.
Treatment with oral glucocorticoids is not indicated, and
even IV glucocorticoids are controversial because the long-
term outcome is the same.”’ This is not an emergency. Typi-
cally an MRI is done, looking for signs of MS.

Optie nerve infarction is the ophlhalmo!o_g,w danger with giant-
cell (temporal) arteritis. Other signs and symptoms: malaise.
fever, weight-loss, muscle aches. jaw claudication. elevated
ESR (erythrocyte sedimentation rate). Corticosteroids are
started as presumptive treatment even before the diagnostic
temporal artery biopsy is done.

VITREOUS HUMOR

Vitreous degeneration occurs in all elderly persons. They tend
to get bothersome floaters, brief unilateral flashing lights
(from the vitreous traction on the retina), and vitreous de-
tachment (with a sudden shower of floaters and flashing
lights). Vitreous detachment is not dangerous unless it dam-
ages the retina.

Vitreous hemorrhage is a cause of sudden, painless, loss of vi-
sion. It is caused by either a vitreous detachment tearing a
retinal vessel or as a result of breakage of the fragile blood
vessels in diabetics with the neovascularization (proliferative
diabetic retinopathy).

2 2005 MedStudy
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Any patient with vitreous detachment should be referred to an
ophthalmologist, who will look for retinal detachment and
defects that, when repaired. may forestall retinal detachment.
The eye with vitreous hemorrhage must be examined by ul-
trasound to check for retinal detachment.

CATARACTS

The crystalline lens of the eye is a clear biconvex structure be-
hind the iris and supported by the zonules. The lens is ini-
tially pliable and reactive to accommodation. As the lens
ages it gets less pliable and may get less clear. Any lens
opacity is called a cataract. Cataracts cause a very gradual,
painless, progressive loss of vision. Treatment is cataract
‘surgery with replacement of the lens. '

CRANIAL NERVE DYSFUNCTION

Cranial nerve involvement is suspected in a patient presenting
with sudden onset of painless double vision. See Figure 10-5.

6“' CN |(abducens) supplies the lateral rectus. Paralysis: Cannot

move the eye laterally.

__4"‘ CN| |(trochlear) paralysis: Eye is deviated upward and the

head tilted toward the uninvolved side (Bielschowsky sign).
3“1 CN J(m_ukmm’)t(n‘) Motor; Two branches, Rupmor dnd infe-
rior. The superior branch supplies the superior rectus and the
levator palpebrae superioris (eyelid muscle). The inferior
branch innervates the inferior rectus, inferior oblique, and the
medial rectus. There is also a parasympathetic component of
CN 111, which is yet another branch. It results in tonic con-
striction of the pupil. Complete paralysis of CN Il results in
an eve that is deviated “down and out” (due to unopposed ac-
tivity of the superior oblique [CN IV] and lateral rectus [CN
VI]), a ptotic eyelid, and a dilated pupil. If the eye is not di-

EYE MOVEMENT, EYE MUSCLES, CRANIAL NERVES

Medial rectus (111) Superior rectus (I11I)

5

rectus (VI) Inferi s (TIT)
-~

LATERAL < >

Superior oblique (IV)

&

@

Inferior oblique (111}

MEDIAL

Note: shaded = cranial nerve 111

Figure 10-5
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lated, the patient probably has diabetic vascular disease af-
fecting only the somatic branches.

EYE INJURY

Trauma

Trauma. Check acuity; inspect anterior chamber for layered
blood (hyphema), corneal laceration, subconjunctival hemor-
rhage, puncture wound, or pupil distortion; ophthalmoscopy
to confirm clear view of retina and lack of hemorrhage, If
there is pain, instill fluorescein to check for corneal abrasion
and evert, inspect, and swab the upper lid, looking for a for-
eign body. Any abnormal finding, except perhaps a small
corneal abrasion, requires consultation .

Alkali Injury

Alkali injury is a special form of trauma where a treatment de-
lay of minutes can devastate the eye. Alkali rapidly pene-
trates the cornea and enters the anterior chamber, where it
wreaks havoc. Treatment is immediate, consisting of profuse
irrigation, with lid eversion to remove any alkali-containing
particles. Check pH of tears to confirm that it is normal be-
fore discontinuing irrigation. Vessels may be blanched by al-
kali solution in severe injury, paradoxically creating the ap-
pearance of a “white and quiet” eye.

RED EYE

The most common cause of a red eye is conjunctivitis,. Con-
Jjunctivitis may be bacterial, viral, or allergic. By far the most
common cause of acute red eye is viral—usually adenovirus.
A red eye may also indicate more urgent conditions. Workup
should include evaluation of certain key differentiating fea-
tures—acuity, pain, and photophobia (light sengitivity). Other
features to assess are pre-auricular adenopathy, amount and
type of discharge, and the location and amount of redness.

1. If visual acuity is decreased, this may indicate a serious
problem requiring prompt consultation.

2. Pain is not common in typical infectious causes of red eye.
Consider iridocyelitis, keratitis, or acute glaucoma.

3. Photophobia is a key feature of iridocyclitis, which should
be evaluated promptly (within 24 hours) for possible inten-
sive topical steroid treatment.

4. Pre-auricular adenopathy (may be tender) is highly sug-
gestive of adenoviral conjunctivitis.

5. Discharge, if purulent, suggests bacterial etiology. Clear
exudate more likely suggests viral. White, _stringy exudate
may be allergic. especially if associated with pruritus. If
there is no pruritus, it is more likely dry eye (kerato-
conjunctivitis sicca—see below).

6. Type of redness. Bright confluent blood red is seen with
subconjunctival hemorrhage. Ciliary flush (red near corneal
limbus only) suggests iridocyclitis, keratitis, or angle
closure. Diffuse conjunctival hyperemia is nonspecific.

Iridocyclitis (iritis, anterior uveitis) is an autoimmune inflar
mation involving the anterior structures of the eye. It occu
as a solitary problem but is also seen with many disease
You can make a presumptive diagnosis by the findings
ocular pain, photophobia, and a ciliary flush, with a norm
cornea and normal intraocular pressure. Slit lamp exam 1
veals inflammatory cells floating in the aqueous humor
deposited on the corneal epithelium. This presentation
quires emergent referral! Treatment: steroids (reduce i
flammation and scarring) and cycloplegics (to prever
synechiae). '

Keratoconjunctivitis sicca (keratitis) is most common in th
elderly and in middle-aged women. [t may be an early sign
systemic inflammatory disease, including Graves diseas
l'heum_étt_c_id arthritis, and sarcoidosis. Treat most cases wit
artificial tears (electrolyte solutions, methylcellulose, or othe
formulations).

Viral conjunctivitis is by far the most common cause of re:
eye. Patients have diffuse conjunctival hyperemia and pro
fuse watery discharge. No specific treatment, just practic
strict hygiene, It should resolve in 5-7 days.

Bacterial conjunctivitis may be caused by staph, strep, H. influ

enza, Pseudomonas, or Moraxella. Most cases of bacteria
conjunctivitis will resolve in 5 days even without treat
ment!—BUT—we DO treat and follow closely because, if i
does become complicated, the patient can have vision loss
Red eye with profuse purulent discharge is the typical pres.
entation. Treat uncomplicated cases with 10% sulfacetamide
Reserve aminoglycosides for the more serious cases. If com:
plicated, obtain cultures (swab conjunctiva), initiate treat.
ment with an aminoglycoside or quinolone, and refer to ar
ophthalmologist.

Neisseria conjunctivitis (can be gonococcal or meningococcal

is a “hyperacute” (severe conjunctival discharge and redness)
conjunctivitis that requires early recognition and aggressive
topical treatment to prevent progression to corneal perfora-
tion. Systemic therapy is also indicated. In contrast, chlamy-
dial conjunctivitis is chronic, insidious, and requires systemic
therapy alone.

Contact lens wearers have impaired ability to fight conjunctivi-

tis and are at high risk for developing vision-threatening
complications. Pseudomonas conjunctivitis can progress to
corneal perforation overnight in these patients. Any contact
lens wearer with conjunctivitis should immediately discon-
tinue use of the lenses. Start them on a topical agent that in-
cludes good Pseudomonas coverage and refer to an ophthal-
mologist. Acanthamoeba has become a common organism on
Board exams, especially if the patient uses tap water for lens
cleaning. Usually it progresses rapidly to keratitis!

OTHER EYE INFECTIONS

Endophthalmitis (infection inside the eye) can have an ocular or

systemic source. Patients present with decreased visual acu-
ity, hazy cornea, pain, and hypopyon (layering of white cells
visible in the antefior-chamber.) Refer immediately. Treat-
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1) What virus is responsible for many cases of conjuncti-
vitis?

2) You have diagnosed iridocyclitis; what should you do
next?

3) A contact lens wearer presents with severe keratitis
and says she uses tap water frequently for lens care.
What organism should you consider?

4) A patient presents with a penetrating wound to the or-
bit. What unusual organism should you be concerned
about—remember this is very serious!

5) Define the terms chalazion and stye.

ment is systemic and intraocular antibiotics. Remember, if

trauma to the orbit is involved, suspect Bacillus cereus!

Periorbital cellulitis usually is a rapidly progressive cellulitis of
the periorbital area, which may become orbital if not treated.
Patients present with warmth, redness, and sw elling around
the eye. Key physical exam finding is normal t,\traocular
muscle movement without diplopia. or pain with eye move-
ment.

If the patient has disconjugate gaze, diplopia. or pain with eye
movement, it is probable that the infection has moved into
the orbital space. This warrants a periorbital CT or MRI, and

Papilledema: seen with increased intracranial
pressure. Think of tumor and pseudotumor
cerebri, Mimics optic neuritis/papillitis ex-
cept papilledema is bilateral.

Allergic Conjunctivitis. Usnally seasonal

[V antibiotics with staph and strep coverage.

Chalazion is caused by obstruction of one of the tarsal (mei-
bomian) glands forming a small nodule found in the tarsus
under the eyelid. Not a problem unless secondary infection
occurs. Such infections often require ophthalmologic sur-
gery.

Stye is an abscess at the base of an eyelid. Treat it with warm
compresses and a topical ophthalmologic antibiotic. Occa-
sionally, it will require drainage.

EYE EMERGENCIES — In BRIEF
Briefly, here is how to approach ophthalmologic emergencies.

1) Tre.at emercrenrlv ‘and immediately refer:
alkali_burn, trauma, orbital cellulitis, central retinal arfery
occlusion, angle closure _glaucomd optic nerve infarction in
giant-cell arteritis.

2) Refer immediately without on-site treatment:
penetrating ocular injury. endophthalmitis, retinal detach-
ment, keratitis/keratoconjunctivitis.

3) Refer to be seen within 1-2 days:
central retinal vein occlusion. optic neuritis, and vitreous
detachment/hemorrhage.

Herpes Keratitis of the comea, Frequently
recurrent.

Proliferative Diabetic Retinopathy: with dise
neoplasia.

© 2005 MedStudy

Prerygium: associated with exposure to ul-
traviolet light and dry wind. Seen in farmers,
professional golfers, etc.

Synechiac. This is a possible sequela of iritis
(iridocyclitis). 90% of iritis is idiopathic but
it is seen in inflammatory diseases such as
viral infections and CT diseases.
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Corneal Ulcer. Usually caused by improper Proliferative Diabetic Retinopathy: Rubeosis. Hard Exudate as seen in NON-diabetic reti-

use of contact lenses. It is especially seen Blood vessels grow onto the iris. This may nepathy. This is caused by leakage of protein

with the extended wear contact lenses, cause intractable glancoma. Also caused by and lipids from capillaries. Treatment is
central retinal vein occlusion, photocoagulation of the leaking capillaries,

Optic Atrophy has various causes including Toxoplasmosis Proliferative Diabetic Retinopathy: Vitreous
proliferative diabetic retinopathy and central Hemorrhage.

retinal artery occlusion. In older patients also

consider ischemic optic neuropathy.

CMV. Retinitis. Especially seen in peaple Arcus Senilis. Common in older patients, In Retinal Detachment, This usually oceurs in

with AIDS. patients < 40 yrs, it may be a sign of a lipid very myopic people. It often oceurs after a
disorder, vitreous hemorrhage,

- " . M '__.“.\ —
Branch retinal vein ocelusion (BRVO): main Heterochromia, Ocular Melanosis. This is a Central retinal vein ocelusion (CRVO): Same
cause is hypertension but also seen with normal finding in darkly pigmented persons, causes as BRVO.
diabetes and with hyperviscosity syndromes. Rarely caused by Fuch’s iridocyclitis.

Think of this as exaggerated AV nickin & with
the artery pinching off the vein,
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1) A Rinne test is done. The patient can hear louder with
the tuning fork on the bone. What does this mean?

2) A Weber test is done on the same patient. He can
hear louder on the left side. What does this mean?

3) What is the best way to diagnose an acoustic neu-
roma?

4) KNOW Table 10-14!

EAR, NOSE, THROAT

HEARING LOSS

Hearing loss. Do the Rinne and Weber tests as explained below

to Llj%%‘zrel'ltiate between gonductive and sensorineural hearing

lossAKnow these tests!}> Conductive hearing loss occurs in
middle E’eir_irifection,_ eustachian tube blockage, otosclerosis,
T‘VI perforation, and c,u.rulnii1o-:is or any other impantion of
ther coch__lear ddmag:e or nerve ddlﬂdﬂ\. .Scmon ioss mav be
caused by viral infections. ototoXic drugs. meningitis, co-
chlear otosclerosis, Ménire disease, and aging. Neural hear-
ing loss is usually due to cerebellar angle tumors such as
acoustic neuromas.

Presbycusis is the effect of aging on the auditory system. It
usually causes bilateral symmetrical neurosensory hearing
loss in the frequencies > 2000 Hz. One third of persons oldu

than 65 years have some form of hearing loss, and this is the
Most common cause,

Otosclerosis is an autosomal dominant trait with poor pene-
trance. It is much commoner in white persons than in black
persons. 10% of white persons develop otosclerosis; 1% be-
come symptomatic,

Table 10-14: Diagnosing Conductive vs. Sensorineural Hearing Loss with the Weber and Rinne Tests

The Rinne test (See Figure 10-6 and Table
10-14) is based on the observation that
air-conducted sound is normally louder
than bone conducted. The base of the vi-
brating 256 Hz (best) tuning fork is
placed over the mastoid. and the sound
of this bone-conducted hearing is com-
pared to the air-conducted sound the pa-
tient hears when the wning fork is placed
next to the ear on the same side. With no.
hearing loss, the air-conducted sound is loudest. With con-
ductive hearing l0ss, the bone conduction is louder. With
Sensorneural hearing loss, both air and bone conduction are
decreased. but the air conduction is perceived as being
fouder.

The Weber test consists of placing the base of a 256 or 512 Hz
tuning fork on the middle of the forehead. The patient tells
you whether the sound lateralizes to one side or stays in the
middle. If the sound is perceived as being in the middle, the
patient either has normal hearing or the hearing loss is sym-
metrical. If the sound lateralizes. there is either a conductive
hearing loss in the ipsilateral ear or sensorineural loss in the
opposife ear. '

You can simulate the Weber test by humming and sticking your
finger in one ear (causing a conductive hearing loss). If your
hearing is normal. the sound lateralizes to the plugged-up ear.

Weber forehead
Rinne: mastoid

Méniere disease is uncommon. Affected patients have recur-
rent, severe attacks of vertigo that persist for several hours
and often are associated with vomiting and prostration. Pa-
tients have tinnitus. fullness in the ear {hmnd progressive hear-
ing loss (W hich is I“n.qu;nd) one- blded) until deaf, at which
Il'mL symptoms stop!

’\com.nﬂg_u_p_)m_aa (vestibular schwannomas) are benign, very
sTow-growing tumors of the eighth cranial nerve. Patients
usually present with tinnitus, unilateral hearing loss, and g;m__
m haldnu. MRI is the diagnostic test of choice. Treatment is
radiosurgery or surgical resection.

FINDINGS ON RINNE AND WEBER TESTS

TYPE OF HEARING LOSS
(examples)

RINNE
Position A = Air (i.e., fork held next to ear);
Position B = Bone (i.e.,

WEBER
Tuning fork base held at

base on mastoid) middle of forehead

None Sound A > B

Sound does not lateralize

Sensorineural loss

(in left ear) Sound A> B

Lefi ear: Both A & B decreased equally so still:

Lateralizes to the right ear

Conductive loss (in left ear) | Left car: B> A

Lateralizes to the lefi ear
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OTITIS

Otitis externa is also called swimmer’s ear. You can easily treat
this with antibiotic ear drops. Malignant (necrotizing) otitis
externa involves not only the canal, but also the subcutane-
ous tissues and sometimes the bone. It is usually due to either
a Pseudomonas or Profeus infection, Suspect this in diabetics
or the immunocompromised. If caught early enough, cipro-
floxacin is usually sufficient treatmient—If too late, long
courses of parenteral antibiotics are required.

SINUSITIS

Sinusitis is inflammation in the paranasal sinuses. Acute sinusi-
tis is defined as persisting up to 4 weeks, Chronic sinusitis is
defined as persisting more than 4 (some say 8) weeks. Recur-
rent sinusitis is 3 or more separate episodes of acute sinusitis
per year.”

The two most important factors in the development of sinusitis
are patency of the ostia (blocked with thickened sinus secre-
tions, sinus congestion, nasal polyps, trauma) and ciliary
movement (immotile cilia syndrome).

In both. the most common causative organisms are S. pneynio-
nige, H. influenzae, and Moraxella catarrhalis. Chronic si-
nusitis may also be caused by §. aureus, group A strep, /.
aeruginosa (esp. cystic fibrosis), and anaerobes such as Fi-
sobacterium and Bacteroides.

Fungal sinusitis is seen in patients with diabetes (especially
Mucor) and cancer, and in those receiving corticosteroid
therapy. ' :

Acute bacterial sinusitis patients have paranasal pain and pres-
sure exacerbated by leaning forward. Purulent nasal dis-
charge with tenderness over the affected sinuses is common.
They may have fever and malaise. Note that patients with
similar headache and pressure along with rhinerrhea and
sneezing usually have allergic or viral rhinitis—not sinusitis,

Chronic sinusitis patients present differently. ofien with
signs/symptoms such as chronic refractory sinus congestion,
bad breath, postnasal drip, cough, or headache.

Nasal smears are most useful for differentiating allergic from
bacterial sinusitis. High eosinophils are seen with both aller-
gic rhinitis and nonallergic rhinitis with eosinophils syn-
drome (NARES). Bacterial sinusitis shows large numbers of
neutrophils and bacteria,

Do not do sinus cultures except in refractory cases; these are
usually an invasive procedure. A needle is introduced via the
antral nose or under the lip into the maxillary sinus; fluid is
injected and then aspirated, Do a sweat chloride_on anyone
with Pse ] 'owing from a si;

Radiography: X-rays showing opacification, air-fluid level
(Waters view of the frontal and maxillary sinuses), and
thickening indicate sinusitis. CT scan is the gold standard. In
addition to the frontal and maxillary areas, it shows the eth-
moid and osteomeatal complex. It also shows subtle thicken-
ing. The T2-weighted MRI is useful for differentiating in-
flammatory process (high-intensity bricht) from a Lmor (in="
termediate-intensity bright).
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Treatment:

Current recommendations are to wait 7-10 days before treat-
ment of acute sinus symptoms with antibiotics, because the
vast majority of acute sinus symptoms are not due to bact: -
rial infection,

Treat acute sinusitis with a 1014 day course of amoxicillin
or TMP/SMX. For beta-lactamase producing strains (40%
of H. influenzae and most of M. catarrhalis) or if anaerobes
are suspected, use amoxicillin with clavulanic acid. Other
potentially useful antibiotics are quinolones, azithromycin,
and 2" generation cephalosporins.

Treat chronic sinusitis for a week more after symptoms re-
solve—and at least 3—4 weeks total. Same meds can be
used. Choice is often dependent on picking something dif-
ferent from previously used ineffective agents.

Use endoscopic sinus surgery when medical therapy- fails.

Allergic sinusitis is often treated effectively with immuno-
therapy with lasting benefit.””

OFFICE OBSTETRICS

PREGNANCY. THE FOLLOWING IS A COMPILATION
OF EVERYTHING WRITTEN ON PREGNANCY IN
THESE CORE CURRICULUM BOOKS—PLUS MORE!
THIS IS A FREQUENTLY QUESTIONED AREA ON THE
BOARDS, AND THIS COMPILATION MAKES IT
EASIER TO REVIEW PREGNANCY AS A SPECIFIC
TOPIC.

® Gastroenterology:

Question: What conditions can cause abdominal pain with an
clevated amylase? Answer: Acute pancreatitis, acute chole-
cystitis, intestinal infarction, diabetic ketoacidosis, perforated
ulcer, salpingitis, and ectopi C pregnancy!

Fatty liver: The fat globules are microvesicular in acute fatty

~liver of pregnancy and in Reye syndrome.

Hepatitis E: There is a very high risk of fulminant hepatitis in
the third trimester of pregnancy—with a 20% fatality rate!

Hepatitis B: The HBV vaccine is safe to give to pregnant pa-

~ fients. : =

[nflammatory bowel diseass: Both sulfasalazine and prednisone

~ are safc in pregnancy.

® Pulmonary:

Pregnant women are more susceptible to DVT and pulmonary
embolus. OK to do impedance plethysmography, ultrasound,
and V/Q scan,

Do not give warfarin to pregnant patients (deformities are com-
mon especially if it is given in the lst trimester), Use ad-
Justed dose heparin instead.

¢ Cardiology:

Rubella during pregnancy is a common cause of supravalvular
aortic stenosis, pulmonic stenosis. and other congenilal car-
diac defects.

2005 MedStudy— Please Report Copyright Infringements to 800-841-0547, option 7



#84

@”ﬂ”ﬁk’:wh

1) A diabetic patient is presented with a black eschar in
the nares and severe sinus pain. What is the likely or-
ganism?

2) A pregnant woman has a DVT. What can you use for
treatment?

3) Is elective cardioversion possible during pregnancy?

4) What is the problem with rubella being acquired in the
first trimester?

Often mitral stenosis is first diagnosed when a pregnant patient
presents with atrial fibrillation and pulmonary edema. The
increased blood volume in pregnancy can cause a precipitous
exacerbation of mitral stenosis—so consider treating all preg-
nant MS patients with digoxin If severe mitral stenosis is
found before pregnancy, valvulotomy should be performed

Elective electrical cardioversion, procainamide, dlgoxm and
verapamil are aﬂmjyﬂllgmggnancy

PoruMes are less durable (especially in patients on hemo-

dla]ysu.) but do not require antlcoagulatxon They are indi-
‘cated in patients > 65 vears old and in patients with contra-
indications to anticoagulation (ulcers, etc.). and they are of-
ten given to women of childbearing age to preclude the use
of anticoagulants during pregnancy.

%Cardmc contraindications to pregnancy: Pulmonary hyperten-
sion OF any type, Eisenmenger syndrome, Marfan syndrome
with_dilated aortic roof, and chronic dilated cardiomyopathy
with heart failure.

Relative contraindications: Closely watch pregnant patients
with secundum ASD, aortic stenosis, or dilated cardiomyopa-
thy. In the latter two, patients are usually kept at bedrest.
Secundum ASD patients are usually not at risk for cardiac
decompensation unless they develop atrial fibrillation.

Both mitral valve prolapse and hypertrophic cardiomyopathy
are well tolerated in pregnancy.

@ Infectious Disease:

Bacterial Infections:

UTIs:) Strep agalactiae and E. coli. Treat with ampicillin,
: chhaicxm or nitrofurantein. Ciprofloxacin is not t given to
pregnant women.

Listeria monocytogenes infections are associated with de-
creased cellular immunity syndromes like AIDS, lymphoma,
and leukemia, but they are also seen in neonates, the elderly,
and pregnant women. Suspect this in a pregnant woman with
a UTI and negative urine culture.

-Srrep agalactiae (Group B) is also a cause of postpartum_en
“dometritis and bacteremia. So suspect this in any woman
who develops a postpartum fever !

Apprommaiely S% of pregnanl women have (,b!amvdm rm—

eyes at birth d_fl_eﬁ..nm_p_l‘ﬂcm_lhlsmnm_,m (lt |s I‘or GC

{mlv)
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Gonorrhea’is more likely to disseminate in pregnant women.
The newborn will be at risk for GC conjunctivitis.
Asymptomatic bacteriuria should be treated in pregnant women

(1/3 go on 1o pyelo- nephritis!!), neutropenic patients, diabet-
ics, and transplant patients.

Syphilis‘is often asymptomatic in pregnant women.

Parasitic Diseases:

Toxoplasma gondii is serious in the immunocompetent only if

acquired during prLLnancv when it can cause Cun;,emlai
toxoplasmosis (n,sultmg in mental retardation and chorio-
retinitis). The fetus is more likely to have a congenital infec-
tion if the disease is acquired later in pregnancy (15% Ist
trimester; 70% last trimester).

Viral Infections:

Viruses with the greatest teratogenic potential are CMV,
varicella zoster. herpes simplex. and rubella. This is espe-
cially true if acquired in the first trimester.

CMV is ubiquitous and the most common cause of congenital
viral infection. 1-2% of all newborns have the infection in
utero, but only a few have any abnormalities. These abnor-
malities. which range from mild neurologic problems to mi-
crocephaly, usually occur in mothers with a primary CMV
infection
a pregnant pdticm in thc first trlmester, thele is an 80%
chance that the baby will have congenital defects—usually
severe. Defects include cataracts, heart problems, mental re-
tardation, and fetal death. It is diagnosed in the mother by the
hemagglutination inhibition test. If this test is negative in a
newly exposed pregnant patient, repeat it in 3 weeks (after
incubation period) before making any decisions. If it is then
positive, a therapeutic abortion is considered. You can dla}__-
nose rubella prenatally by finding rubella IgM antibody i in fe-

tal blood. Immune globulin will not prevent the infection, but
it may give some fetal protection in the patient who declines
therapeutic abortion.

Varicella-zoster infection has a slight risk of causing congenital
defects. The pregnant woman with chicken pox has a 10%
-¢hance of developing severe pneumonia.

HIV: There is a mother-to-fetus transmission risk of 30%.

% Nephrology:

During pregnancy, there is increased calcium absorption and
excretion because the 1.25-(OH),D3 is > 2 x normal. Even
so, frequency of renal stones is the same as in the non-
pregnant patient. The urinary tract of the pregnant patient is
dilated and, if stones do develop, most pass easily!

There are two types of hypertension that can occur during preg-
nancy: Chronic essential hypertension in pregnancy and
pregnancy-induced hypertension. Pregnancy-induced hyper-
tension (PlH—prewoust called prc.eclampsm) when pre-
sent, usually occurs in the third trimester. and stops after de-
livery. Patients have hypertension, peripheral edema, and
edema of the kidney with proteinuria. The serum chemistry is
si nmhcant only for an elm_aﬂd There are risk fac-

tors for pregnancy-induced hypertension/preeclampsia. These
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Most asked-about DRUGS in PREGNANCY
Dangerous Relatively safe drugs
1. Valproic acid. Trimethadione 1. Prednisone
2. ACE inhibitors, ARBs 2. Heparin
3. Ciprofloxacin 3. Sulfasalazine (B)
4. Podophyllin — Cundelony Al 4. Digoxin (C). verapamil (C), procainamide (C), cardioversion
5. Methimazole =0T oade) | 5. Clonidine (C), labetolol (C), calcium channel blockers in trials
6. I'* 6. PTU
7. Most antihistamines 7. Chlorpheniramine (C)
8. Warfarin 8. Gentamicin (C)
9. Nitroprusside 9. Betalactams (all are B except moxalactam is C)
10. Most aminoglycosides (D) 10. Amphotericin B (B)
11. Doxyeycline, TCN
12, Metronidazole in 1st trimester

include a serum creatinine > 1.2, BP > 160/100, increased
liver enzymes, retinal hemorrhage, platelet count < 100,000,
or microangiopathic hemolytic anemia. Treatment of PIH is
hospitalization, bedrest, and treatment of the hypertension.
Medications used are the tried-and-true hydralazine, methyl-
dopa, and diazoxide. Labetalol. clonidine, and calcium chan-
nel blockersare undergoing trials. ACE inhibitors (terato-
genic) and nitroprusside (cyanide poisoning) should not be
used for PIH! If the hypertension occurs before the third tri-
mester, it is probably latent essential hypertension being
“brought out” by the pregnancy.

PIH is suggested in a pregnant patient with new onset hyperten-
sion, proteinuria, and rapid weight gain with edema in the
third trimester. Patients have diffuse vasospasm, a low-grade
DIC with associated decreased platelets, and a decreased an-
tithrombin 11 (good diagnostic test).

SLE with lupus nephritis. If the disease has been in remission,
there is a 90% chance of a successful pregnancy. [f it_flares
up during pregnancy. however, 23% of the fetuses die, usu-
ally from the lupus anticoagulant antibody causing throm-
botic events.

Pregnancy and chronic renal failure, If the creatinine is < 2 and
the patient with CRF is not hypertensive, there is not an in-
creased risk of abortion or malformation, and there is no in-
crease in the rate of progression of the renal disease. There is
an increased risk of PIH.

As renal failure progresses. chance of pregnancy decreases.
Dialysis patients rarely become pregnant. In stable renal
transplant patients. the outcome of pregnancy is usually
great!

# Endocrinology:

Prolactinomas: If the prolactin level is > 200 it is _\_"ia‘l‘_lm_l!_v al-
ways a prolactinoma, even in a nursing woman, although it
may reach this high in pregnancy. IT pregnancy is an issue,
bromocriptine is recommended as it will restore menses in
80% of affected women and 90% of those become pregnant.
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By contrast, transsphenoidal surgery will restore menses in
70% of women, of whom only 70% become pregnant.
Thyroid tests: If the TBG is elevated. as in pregnancy, there
will be more binding sites available so more T, will be
bound. The body responds to the resultant decrease in free T
by making more. The result of increased TBG is that the total
Ty is increased, the T;RU is decrsased (1.c.. THG increased),

and the Tree T, index is normal (Free I, level is normal).

Always treat pregnant hypothyroid patients and follow their
TSH during pregnancy because their requirements may in-
crease. - i

Treatment of Graves: PTU or methimazole for children through
young adulthood. Treat pregnant patients with PTU as methi-
mazole can cause aplasia cutis in the fetus.

Amenorrhea. Pregnancy is the most common cause of course,
so always order a beta-HCG as the first m working up
secondary (and primary. for that matter) amenor

Know that GnRH can be given via 2 pump in
ion. Womgn with secondary amenorrhe
have been able to use this means to
pregnant and bear children.

The lutejnizing hormone test is incressed argfacigall

¥ in germ

G i each

cross-reacts with the LH test.
Diabetes mellitus. In pregnancy. strict
ception, is important (always maintain slucose <
fore conception, control of blood Susar feduces fewal malfor-
mation and, during pregnancy. it reduces miscarr ges. fetal
anomalies/death. and newbom problems It | or may not)
prevent macrosomia (birth weight > 9 b.). With preg 1ancy, a
diabetic patient requires about S0%. a (from in-
creased resistance). 1his mcressed ¢ s gone im-
mediately after.delivery. so observe pats Iy the day
after delivery.

Strict” diabetic control not onl

but it has been shown to help 3

ol. even before con-

110!). Be-
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@ Miscellaneous: .

One can usually safely give 1" treatment to hyperthyroid pa-
tients, but it is not safe 10 gmr pregnant patients or
patients with severe hyperthyroidism. -

1) Know Tahle 10-15! . il
2) Are ACE-inhibitors safe in pregnancy? @ Drugs in pregnancy: See Table 10-15.

FDA use-in-pregnancy ratings.
A: Controlled studies show no risk.
B: There is no evidence of risk in humans.

3) A pregnant woman has Graves disease. What can
you use to treat her?

4) ‘;!]Vhat is tahcodmmon ?nlding i;‘ pregnant women who C: Risk cannot be ruled out. Most drugs. Human studies are
ave no . a prené a Care: usually lacking.
5) Dysfunctional uterine bleeding usually does not re- D: There is positive evidence of risk.
quire any workup. True or False? X: It is contraindicated in pregnancy.
tions of diabetes, including the nephropathy, retinopathy, and OFFICE GYNECOLOGY

neuropathic symptoms. ; ! ;
Office gynecology has been partially covered in previous sec-

€ Hematology-Oncology: tions. Especially review gynecologic infections in the Infec-
Fe deficiency is commonly seen in pregnant women who have tious Disease section. Pap smear. ovarian cancer, and breast
‘had no prenatal care. cancer are covered 11_1 the anofog_v section. Osleoporn§is. is
Early menarche, late menopause, and late first pregnancy are discussed under Geriatrics in the Gencral Intem_al Medicine
associated with breast cancer. ) section. Amenorrhea is discussed in the Endocrinology sec-
. i B tion.

& Neurology: ‘
‘Seizures and pregnancy. The risk of teratogenesis is 2% of nor- ~ Dysfunctional uterine bleeding (DUB) refers to excessive
mal births. This increases to 5% in patients with an untreated bleeding due to persistent anovulation in a reproductive age
seizure disorder. The risk_in treated epi 8%! Abso- woman with ovaries capable of producing estrogen. The pa-
lutely avoid valproic acid and trimethadione in pregnant pa- tient’s period may be too frequent, too long, or with too
tienfyy = - heavy of a flow. DUB is a diagnosis of exclusion, There are
many, many causes. including h}'po}il}loidism. liver disease,
€ Rheumatology: renal disease, coagulopathies, pregnancy complications,

SLE; Prednisone should be continued in SLE patients wishing anatomic lesions, and drugs. among Uthfffs-

~—to become pregnant if there is a history of a recent exacerba- ~ Treatment for young women with DUB is usually oral estro-
tion. gen-progestin preparations. Oral contraceptives containing
If an SLE patient becomes pregnant, usually all anti-SLE drugs 3530 pg of ethinyl estradiol are often used. Four tablets a

including prednisone are stopped and the patient is watched.
There is often a spontaneous remission in pregnancy (as there
can be with RA). There is a high risk of spontaneous abortion
and. if the patient has anti-Ro antibody. there is an increased
risk of neonatal lupus and congenital complete heart block.
Anticardiolipin and lupus anticoagulant are associated with
thrombosis and fetal loss. Low-dose ASA is often given in
the pregnant SLE patient to decrease the chance of thrombo-
sis (although it is not clear whether it is effective! ).
Pregnancy is a predisposing factor for gonococcal arthritis,

€ Dermatology:
In pregnant patients, avoid most antihistamines. The ones that

are used are hydroxyzine, chlorpheniramine, and tripelenna-
mine (PBZ").

andy]oma‘ acuminatum: Anogenital warts are generally
treated with podophyllin 25% in a tincture of benzoin, but
l]‘IIS_l__S teratogenic. so do not give to pregnant Qa’fient_s.
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day are given initially: this increases bleeding for 1-2 days
and generally stops the bleeding in 3—4 days. The patient is
then given 2 pills per day for 20 more days. Withdrawal
bleeding will then oceur within 2 to 5 days of the stopping of
treatment. This hormonal therapy is given for 2-3 more cy-
cles. using one pill per day, and then stopped.

Premenstrual tension syndrome (PMS) is a group of symptoms.

which most often start during the late luteal phase and are
gone within 1-2 days of the onset of menses. The biochemis-
try of this dysfunction has not been established. No single
treatment has been proven effective, bur the cause may be
multifactorial, and there are many avenues of treatment to
explore with each patient. You can achieve ovulatory sup-
pression with oral contraceptives. These patients may also re-
4 - Ty . . . .

apo_r]d well to the newer mini pill, which contains only pro-
gestin. Q_Ihcr similar options include Depo-Provera” and
Norplant™. Oral natural progesterone has been used with
varying success. Various dietary changes help some patients,
such a;s avoiding caffeine, salt, sugar, alg{mg_]. and/or choco-
late. Vitamin supplements such as vitamin B; and vitamin E
have also been tried and sometimes are effective. Magnesium
360 mg as magnesium pyrrolidone carboxylic acid orally
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given from day 15 to the first day of menses, may also

tids;
help. Nole that no one of the above treatments is effective for
everyone.

OFFICE PSYCHIATRY

PSYCHOSOCIAL DISORDERS

Anorexia nervosa syndrome usually begins post-puberty and in
early adulthood. It alimost always occurs in white middle-to-
upper-class women.

Diagnosis is clinical. Typically:

I)Weight loss has resulted in a weight at least 15% under
ideal.

2)Patients have a preoccupation with food and have an in-
tense fear of becoming fat.

3) There are disturbances in the way body weight and size are
experienced. These patients have a distorted self image and,
despite often extreme weight loss, they not only deny thin-
ness but complain of feeling fat. This is a “soft” criterion
because many young women have a similar self-perception,
although without the weight loss.

4)Women have had absence of 3 or more consecutive men-
strual cycles. '

In advanced cases, patients become emaciated. bradycardic,
and hypotensive. Lab studies show anemm h\pol\_a]mua
and hypoalbuminemia. These patients are at risk for sudden
death from ventricular tachyarrhythmias.

Treatment. It is important to establish a supportive advisor role
with the patient. Patients are very resistant to psychotherapy,
and outpatient supportive care often works just as well as in-
patient therapy. Explain the dangers of starvation, such as
sudden death, and set realistic short-term goals for weight
gain. Acknowledge the patient’s perception and continually
reinforce that you will not let her get fat as she gains weight.
Treatment is long-term with frequent failures and setbacks.
Antidepressants _may exacerbate severe anorexia because
they are dietary depressants. Cyproheptadine, an appetite
stimulant, may help a little. Qutcome is very poor in 20—
30%

Bulimia is the term used for binge eating of large amounts of
food followed by purging—either with vomiting or with
laxatives. It may be a variant of anorexia nervosa. and many
bulimia patients have a history of anorexia in their past. Even
so, these patients are usually not < 85% of ideal weight.

Diagnosis is clinical. Typical symptoms:

I)Recurrent episodes of binge eating, At least 2 per week for
at least 3 months.

2)Sense of lack of control over eating behavior.

3)Overly concerned with body weight and shape.

4)Regular use of self-induced vomiting, laxatives. dieting,
fasting, and vigorous exercise to prevent w eight gain.

The most common lab abnormalities are hvpokalemia and
metabolic alkalosis from vomiting and Iame use.

Treatment 1S again supportive, with the focus of slowly de-
creasing the amount of food eaten and decreasing the fre-
quency of binge-eating episodes. Treatment. as with ano-
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rexia, is long-term, with frequent failures and setbacks. De-
sipramine and (probably) other antidepressants are often ef-
. S R .

fective but need to be continued long-term.

Anxiety disorders are classified into generalized anxiety disor
der, which is chronic and low grade, and panic disorder, witn
brief'and dramatic panic attacks.

Panic disorder is diagnosed when four attacks have occurred
“within one month, or one or more attacks are followed by
one month of intense fear of another attack. These patients
often have phobic avoidances of places or situations associ-
ated with attacks. Secondary major depression is a common
complication. Treatment nf panic disorder is usually with
SSRIs and a{]xl(}lVTiCS such as bt,nmdlazepmeq and
‘buspirone HCI (BuSpar®). The optimal treatment is an SSRI,
with only short-term use of benzodiazepine. Psychotherapy
may have some benetit.

Bipolar disorder occurs when a patient has a manic or hypo-
manic (mild manic) episode, even if the patient has never had
a depressive episode. Most manic patients are euphoric and
have inflated self esteem, decreased need for sleep, and pres-
sured speech. Hypersexuality is common, as is overspending.
Some patients are just irritable, possibly paranoid also, and
this is termed dysphoric mania. Psychotic symptoms are
common during manic episodes. The depression is identical
to common depression. Lithium is effective treatment in 75%
of cases, but therapeutic response is very slow (4-6 weeks
for full effect) so antipsychotics are often simultaneously
started for acute manic episodes,

Depression is discussed briefly in the Geriatrics section (see pg
10-12). Of course, this does not mean it only occurs in the
elderly, but the general population has the same treatment
options as the elderly.

Neuroleptic_malignant syndrome (NMS) is an_idiosyncratic

response to potent m,uroleptlcs resulting in autonomic d)b—
function, extrapyramidal symptoms, and high fever. The fe-
ver may reach "TUG*?F The neuroleptics mB"T‘Cnmmonly in-
volved are ]1a]0Jg__nd0I piperazine phenothiazines, and thio-
thixene. NMS is thought fo b& due to a depletion of dopa-
mine, Jt permsts for up to 10 days after the drug is stopped.
Trearment is stoppmnr the causative drug and cooling the pa-
tient. Give oral dOEal‘l‘llIlL agonists also to counteract the de-
pletion. Bromocriptine is the drug of choice, but you may
also use amantadine and dantrolene.

GENETICS .

Histocompatibility antigens are the antigens involved in graft
rejection. Many of the histocompatibility genes are closely
grouped on chromosome 6, and this area is called the Major
Histocompatibility Complex (MHC). The human MHC is
termed HLA. There are three classes of antigens found on
cells that are associated with the HLA. Again, all the HLA
genes are on chromosome 6.
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1) A young woman is brought in by her hushand for
weight loss and lack of menses for 6 months. What
diagnosis should you consider?

2) How does anorexia nenvosa differ from bulimia?

3) Describe a patient with neuroleptic malignant disorder.

[You will be asked this on the testl]

Class 1 HLA antigens: All have the same molecular weight.
These antigens are produced by the HLA-A, HLA-B. and
HLA-C regions on chromosome 6. These antigens are on
most body cells except RBCs.

Class 11 antigens are in the HLA-D region. Class 11 HLA anti-
gens are formed in the HLA B-D region. They consist of
three complement component structures.

General review of transcription and translation: The DNA has
coding sequences called exons, separated by non-coding se-
quences called introns. The gene for one small protein may

Table 10-16
IMPORTANT CONGENITAL ABNORMALITIES (and asso section in the MedStudy Books)
System Autosomal Dominant Section | Autosomal Recessive Section
Gl Gilbert 1 Alphal-antitrypsin deficiency I
Familial polyposis syndromes 1 Hemochromatosis 1
including Familial p., Gardner synd.,
Peutz-Jeghers synd, and Juvenile p.
Wilson disease 1
Renal Polycystic kidney disease 4
Endocrine F. combined hypercholesteremia 5 | Dysbetalipoproteinemias =
F. hyperTRIGLY CERIDEmia 5 ‘ Vitamin D dependent rickets 7
Multiple Endocrine Neoplasia 7 L
Benign F. Hypocalciuria 7|
Hematologic | von Willebrand disease 8 ‘l Sickle cell anemia 8
C.S. and antithrombin 111 deficiency 8 Ecta—thalasscmia 3
Hereditary spherocytosis 8 | Factor deficiency | 8
(5,7,10,11,12;13)
Dysfibrinogenemias 8 Glanzman thrombasthenia 8
Bernard-Soulier ' 8
Neurologic Charcot-Marie-Tooth 1, some type I 11 Charcot-Marie-Tooth type 11 11
Huntington chorea 11
Myotonic dystrophy 11
Other Marfans 5] Cystic fibrosis 3
l HCM (IHSS) 5 Homocystinuria
Neurofibromatosis 9 _ Albinism
Hereditary Angioedema 9 ._ Deafness
Mastocytosis 9 \
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consist of 20 of each, with 95% of the space being introns,
The full gene (introns + exons) is transcribed bv DNA de-
pendent RNA polymerase into RNA. The introns are then
spliced out of the RNA before it leaves the nucleus, thereby
forming the messenger RNA (MRNA). The mRNA is then
translated into protein: Each three base sequences compose a
codon, which determines which amino acid will be attached
when it is translated.

Point mutations are a change to a single base. It can result in
either a missense or a nonsense mutation. Missense mutation
is when a point mutation causes a different amino acid to be
produced, as in SS (valine is substituted for glutamic acid).
Nonsense mutation produces a stop codon, which stops the
translation.

Insertion and deletion mutations: These cause a “frame shift,”
which causes an abnormal protein from that point to the end.
Splicing mutations result from a point mutation at the area de-
fining the junction between the intron and the exon, This re-
sults in dysfunctional proteins, Beta thalassemias often are

caused by splicing mutations.

Acquired chromosomal abnormalities (See Table 10-16): A
viral gene that can transform DNA is called a viral oncogene.
The human chromosomes also contain genes that are associ-
ated with malignancy. called cellular oncogenes or proto-
oncogenes. These proto-oncogenes probably have something
to do with embryonal development and are otherwise silent.
but, with certain chromosomal rearrangement, they become
active. In both Philadelphia and Burkitt. the proto-oncogene
becomes active by an acquired reciprocal transloca-
tion. ) )

The Phifadelp_hia (Phl) chromosome 1(9,22) was the

the normal ESR (gravity vs. buoyant force), an iacrease in
aggregation of the RBCs will increase the ESR. Erythrocytes
have a net negative charge. Many plasma proteins have a
positive charge that negates the charge on the RBCs, result-
ing in increased aggregation (and increased ESR). The large
number of positively charged proteins in multiple myeloma
(MM) not only increases the ESR but also causes rouleaux
formation. Acute phase reactants increase aggregation in the
inflammatory diseases. The Westergren ESR is recom-
mended over the Wintrobe because it is more accurate—
especially at increased sed rates.

Many diseases are associated with an elevated ESR. so this test
is nonspecific. But it can be useful. The normal ESR is usu-
ally given as < 20, but it actually varies. Women normally
have a higher ESR than men. and ESR increases with age. A
rule of thumb for calculating normal ESR for patients be-
tween the ages of 20-65 years is: Men—divide age by 2,
Women—divide (age + 10) by 2.

ESR is usually elevated in a patient with metastatic cancer,
whereas it is ofien normal in cancer patients without metasta-
ses. ESR is elevated in inflammatory diseases. including in-
fections. It is especially high (mean > 90 mm/hr) in temporal
arteritis and polymyalgia rheumatica. |1 is of no value as a
screening lest in asymptomatic patients or patients with
vague symptoms. Usually it only helps confirm the diagnosis
I a patient with a probable infection or inflammatory condi-
tion, and ¢ven in these situations it has a low sensitivity and
specificity.

Table 10-17

first chromosomal abnormality found to be associ-

ELEVATIONS OF ALKALINE PHOSPHATASE

ated with malignancy (first found in CML). The

switch causes the £=abl” proto-oncogene to be ISO- CAUSE ETC. .
moved from chromosome 9 10 22. ENZYME
Burkitt lymphoma and its leukemic analog, ALL =
(FAB type 3), have a reciprocal translocation that | Hepatic/ Primary biliary cirrhosis | ie. any cause of biliary
switches the proto-oncogene “e-mve” on chromo- i ' Primary sclerosing obstruction. Alk phos is
some K to chromosome 14. 22, or 2- ie. t(8-14). cholangitis 3 to 10 x normal
1(8-22). or 1(2-8). Chromosome 14 has the heavy Acute cholecystitis
chain locus. The lambda light chain locus is on :
chromosome 22, and the kappa light chain locus is Liver -parenchymal e.g., hepatitis and
on chromosome 2, disorders cirrhosis. usually 1 to 2 x
Most leukemia and lymphoma patients have a chro- ' normal
mosomal abnormality. Solid tumors rarely have ab- ==
normal chromosomes. = ' Reaction to medication ¢.2., chlorpropamide
Bone Late pregnancy From the placenta
OTHER (Iab) Bone mets
ERYTHROCYTE Osteomalacia
SEDIMENTATION RATE Osteitis fibrosa cystica
The erythrocyte sedimentation rate (ESR) is a meas- (llyperparath_vroidism_)

urement taken on a vertically hung tube of blood,

Paget disease

indicating the number of millimeters RBCs settle
over one hour. Besides the set factors determining

10-42 General Internal Medicine
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1) On which chromosome are all of the HLA genes lo-
cated?
2) Define the Philadelphia chromosome yet again.

3) What diagnosis should you be concerned about in an
asymptomatic elderly patient with an isolated elevated
alkaline phosphatase?

4) Name 3 disorders where you will have a LOW leuko-
cyte alkaline phosphatase.

Table 10-18 a3

LEUKOCYTE ALKALINE PHOSPHATASE
ELEVATED IN:

=REN
— i
“Myeloid metaplasia
- Some inflammatory
diseases

DECREASED IN: |~CML
Wikon disease

NI
“Occasionally Hodgkin

PCV = Polycythemia vera; CML = chronic
myelogenous leukemia: PNH = paroxysmal
nocturnal hemoglobinuria.

ALKALINE PHOSPHATASE

Leukocyte alkaline phosphatase. serum alkaline phosphatase—
areview:
Know Table 10-17 and Table 10-18.

PAGET DISEASE

Paget disease occurs in just less than 1% of people = 40 years
old in the U.S. It is the usual cause of increased alkaline
phosphatase in an asymptomatic elderly person. The disease
results from greatly increased osteoclast activity and the as-
sociated increased reBuilding osicoBlast activity. Etiology:
possibly a slow virus. Remember, the associated hypervascu-
larity may cause high-output heart failure!

Treatment is not required in the majority of patients but may be

“needed if heart failure, bone pain, or nerve compression de-
velops.

Drugs used: Bisphosphonates (etidronate. pamidronate, and
alendronate) are newer drugs effective in the treatment of

Paget disease. SC or IM calcitonin has also been shown ef-
fective. Glucocorticoids in high doses are sometimes used—
especially when there is high-output heart failure.

i S
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1) What is the radiologic test
of choice in the workup of spinal cord impingement?

M R1]

2) What type of ultrasound works as well as CT for diagnos-
ing a thoracic aneurysm?

[Transesophageal ultrasound. |

3) What value must the predicted post-op FEV 1 be before a
pneumonectomy is performed?

C800ce]

4) Besides acute pulmonary embolism, what are some of the
other causes of a V/Q mismatch?

[O1d thromboembolic disease, A-V fistula, or a tumor compress-
ing the blood vessels. ]

5) In the thallium stress test and the pyrophosphate scan:
Which chemical concentrates in infarcted areas ... and
which chemical concentrates in proportion to blood flow?
Which test will have cold spots ... which test will have hot
spots?

[Infarcied areas: Tc99m pyrophmphatc hot spots. Blood flow:
thallium; cold sgpl.s ]

6) In the thallium stress test, what problem is suggested if
there is increased lung uptake of thallium just after exer-
cise? i iL

[Stress-induced left ventricular failure. ]

7) How does the radionuclide venogram compare with the
contrast venogram in the diagnosis of DVT?

[ The contrast venngram has more resolution. |

8) Name 3 cases in which lytic bone processes may not
_4? show up on bone scan.

l'M u]inple myeloma, cosinophilic granuloma, and a rap]dh grow-

ing eancet invelving the bone

9) Is a bone scan better for ruling in or out osteomyelitis?

causes of a positive ‘bone scan, ]

10) What change in the bone scan will be seen with aseptic
necrosis?

[There is decreased uplake. |

@ 2005 MedStudy

11) What is the most sensitive and least expensive method
used to determine early osteoporosis of the spine?

[Dual photon absorptiometry. |

12) Which type of photon absorptiometry (single or dual)
would be used for determining bone mass in the hips?

[Dual photon absorptiometry is used for determining bone den-
sity of the spine and hips.]

W hat area of the GI Ltau’

[Areas distal to the duodenum and proximal to the colon.

14) In what single disorder is the HIDA scan the test of
choice? i

[Bile duct obstruction.]

15) When is radionuclide imaging of the kidney done?
Which radionuclide scan is done to determine GFR?
Which type of scan is done to determine tubular secretion?

[Radionuclide scan of the kidney is done to determine renal func-
tion, Te95m Diethylenetriamine penta-acetic acid tDlI"-&} is an
nulin anal‘ég—\xﬁgﬁm excreted by glomerular filtration and so
indicates GFR. 1'*' arthoiodohippurate is excreted only by tubular

secretion. |

16) When is it not safe to give I thyroid treatment to hyper-
thyroid patients?

[Itis not given to pregnant patients or patients with severe hyper-
thyroidism. | ST —ee

17) What radionuclide is used to diagnose pheochromocy-
toma?

- -mf.‘ldlﬂdUbC[ld\'lLlenld]nL 2 -MIB(‘) will concentrate in
pheochromocytomas in 1-2 days.] = =_—

18) When searching for an occult abscess. when would a
gallium scan be used instead of an indium scan?

[Indium is usually preferred over a gallium scan. Because indium
normally lmahz_i:*‘. in the spleen, a gallium scan is preferred if
splenic abscess is suspected. Gftll’um scan 15 also preferred in the
evaluation of pulmonary mfection.]

19) If a patient with normal hepatic function is put on
meperidine and soon develops seizures, what other organ
function should be checked?

[Renal funetion. Nor meperidine, the active metabolite of

mependine ihat causes CNS mmulnlmn is cleared by the Lid~
neys.|
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20) After starting a patient on a new drug with no loading
dose. how many half-lives are usually allowed to pass be-
fore checking blood level or for prn dosage adjustment?

[3-5 half-lives ]

21) Regarding specificity and sensitivity, which is independ-
ent of the prevalence of the disease in a selected popula-
tion?

[Both are independent of prevalence (= % of the population with
discase). Sensitivity denotes only how effective a test is s in diag-
nosing a disease in a patient who already has it. Its formula is
(True positives)/( Total # with u.liseasc],_Sﬁé_cE_ﬁcifj' is how good a
negative test is at showing the patient does not | disease. The
formula for specificity is (True negatives)/(Total # without dis-
ease).

22) In what case would the number of false positives be high
despite a very high specificity and sensitivity?

[When the prevalence of the disease is very low, the positive pre-
dictive value (PPV) of a test is Iow despite a high specificity and
sensitivity. |

23) How is the positive predictive value used in determining
whether a screening program is feasible?

[PPV =TP/(TP + FP). If the PPV is low, screening is ineffec-
tive, ]

Note: Study the tables and text in the Statistics area. Put in
your own values. You will definitely be asked several
questions about this,

24) In geriatrics, know what is and what is not age-related
(i.e., a normal consequence of aging).

[Age-related: decreased immunity, decreased carbohydrate toler-
ance, decreased hearing, and increased frequency of falling, Not
age-related: incontinence, dementia, and de

25) Which medications are associated with delirium in the
elderly? Which with withdrawal delirium?

[Anxiolytics, cardiac medications, and cimetidine can cause delir-
ium. Sedatives. benzodiazepines, ETOH. and pain medications
can cause withdrawal delirium.]

26) How is dementia differentiated from delirium?

[Dementia has no associated altered consciousness as in delir-
um. |

27) What is the most common treatable cause of dementia in
the elderly? i

[Depression. |

28) Which of the antidepressant drugs are less sedating and
which are more sedating?

[Less sedating antidepressants: nortriptyline and desipramine.
More sedating: imipramine, doxepin. |
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29) Which antidepressant would be used in an elderly person
already on an anticholinergic drug?

[Trazodone. |

30) What is the most common cause of urinary incontinence
in the elderly? :

[Detrusor instability and overactivity. This is called “urge incon-
tinence.”) '

31) What type of impotence is an indication of major vascu-
lar disease?

[Impotence associated with a low “brachial pressure index” is due
1o vascular compromise. This is the cause ol impotence in 50% of
elderly men. It is an indication of present or future major vascular
disease. |

32) What drugs are most commonly associated with impo-
tence?

*» [The most commonly associated drugs are heta-blockers, methyl-
dopa, and thiazide diuretics,|

33) Why is there an increased incidence of post-prandial
falls in the elderly?

[This is due to a decrease in blood pressure {systolic and dia-
stolic). which is thought to be due 1o the carbohydrates in the
meal.]

34) Is a patient more or less likely to have orthostatic symp-
toms after prolonged bedrest? Why?

[More likely. Immobilization causes decreased ADH secretion
= diuresis 2 decreased blood volume = orthostatic symptoms.
Also, immobilization causes muscle atrophy. The heart continu-
ally deconditions after 2 days of bedrest. The elderly are more al-
fected by bedrest because they have less reserve than yOung peo-
ple. Treat with rehabilitation. |

35) Ofthe following five factors, which is the main etiologic
factor in pressure sores: infection, shear, pressure. friction,
or moisture?

[Sustained pressure.]

36) What are the four stages of pressure sores? Where do
they most commonly occur?

[Stage I 1s non-blanching erythema, Stage 11 is partial-thickness
skin loss seen as a small superficial ulcer. Stage 111 is full-
thickness skin loss. Stage IV is loss of tissue down 1o the muscle,
tendon, or bone. Most common places: the heels, trochanter, sa-
crum, and iliac crest.|

37) What type of dressing should not be used on a pressure
sore if there is an infection? '

[Hydrocolloid dressings,]
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38) What is the most common cause of decreased hearing in
the elderly? '

[Preshycusis.]

39) In treatment of an adult. mentally competent patient,
when do the wishes of the physician prevail over that of
the patient?

[Never.]

40) If a patient enters the hospital unconscious and near
death with a terminal disease, what should the physician do
if 1) the patient has a properly executed living will that

“states no intubation or CPR ... 2) the patient has no living
will. but family members say they strongly prefer he be al-
lowed to die with dignity and without heroics ... 3) same as
#1, but family members (many of whom are lawyers) say
they want all possible heroic measures done—and threaten
dire consequences if their wishes are not followed.

[ 1) Follow instructions in the living will. 2} In this situation the
physician needs more information; needs to know the wishes of
the patient. not the family! 3) Follow instructions in the living
will; the contract is between you and the patient. Besides. so far,
all living wills have held up in court. ]

41) If you strongly suspect another physician is chemically
impaired, what should you do?

-~

[Physicians who strongly suspect another physician is chemically
impaired are obligated to urge that physician to seck treatment, [f
the physician’s impairment may affect medical competence. the
ohligation is to report the “credible evidence™ Lo the local medical
society. Note that a reporting physician cannol act only on hear-
say, but must have credible evidence before reporting it.]

42) What do you do if a patient tells you that a tamily mem-
ber was sexually harassed by one of your partners?

[Tell the patient to encourage the family member to repeat the ac-
cusation to the county medical board. Offer your assistance in
conlacting the board, {illing out forms. This does not say you be-
lieve or dishelieve any accusations. You are just helping vour pa-
tient contact the proper bodies for such grievances where they
can be best worked out. |

43) Is an EEG required for the diagnosis of brain death?

[No.]

44) What 4 conditions must be met before informed consent
has been legally obtained?

[1) Patient must be competent 1o make the decision. [T not, then a
legal guardian can make the decision. If there is no legal guard-
ian, family members can assist the decision process by relaying
what they know of the patient’s wishes. 2) Information must be
given to the patient so the patient understands it. 3) The mforma-
tion must consist of what any reasonable person would want o
know and must be consistent with the information given by other
physicians. 4) The decision must not be coerced in any way.

B 2005 MedStudy

45) In what areas of preventative medicine has patient edu-
cation proven to be of benefit?

[Tobacco, alcohol, and substance use, and increasing physical ac-
vty level.]

46) After what age are mammograms definitely of benefit as
a screening test?

[After age 50.]

47) Are breast self-exams beneficial?

[Results have been inconclusive. ]

48) What is the general age group for which pap smears are
recommended?

[Every | to 3 vears between the ages of 18 and 60 or 70 years.
After the age of 70, previously negative patients definitely do not
need Pap smears. |

49) Which are the live vaccines and which are the dead vac-
cines and what is their significance in a patient who is im-
munocompronused?

[Vaccines: The attenuated live virus vaccines are mumps-
measles-rubella (MMR). oral polio, and vellow fever. The attenu-
ated live bacteria vaceines are typhoid and BCG (bacille Calmette
Guerin). These may cause the disease in immunosuppressed pa-
tients. The dead virus vaceines are: injectable polio. rabies, and
influenza. Dead hacteria vaccines: cholera. H. influenza, pneu-
mococcal, meningococeal. typhoid (two types). Note: Hep A & B
are now recombinant vaccines, not dead!!]

50) What poisonings can cause a high anion gap acidosis?

[Lactic acid (cyanide), salicylates. ethylene glycol. and metha- .

nol.] & ad

L)

51) What are the exogenous causes of an increased osmolal
gap?

[Three main groups cause an increased osmolal gap. Note that all
of the causes end in “~ol.” 1) Mannitol. sorbitol. and glyeerol; 2)
Elhy[en%cql; 3) Alcohols are the most common cause: metha-
nol. ethanol, and isopropyl alcohol.]

52) If a comatose patient has an elevated anion gap and an
elevated osmolal gap, what are two likely causes?

[Ethylene glveal or methanol.]
= Semia -t —

Review and know the general treatment of a patient with an
unknown drug overdose.

53)“Gut dialysis” with oral activated charcoal will assist in
the elimination of what drugs?

L )) [Digoxin, phenobarbital, theophylline, lric_yclics. and salicylates. |
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54) What drugs 1g-._’i[_l__ be eliminated more quickly with alka-
linization of the urine? With acidification of the urine?

[.—'\L_klg_liﬂi?.&ti_dti.Di'!he urine to a pH of > 7 increases excretion of
acidic drugs (ASA, tricyclics. phenobarbital). Acidification of the

arine with ammonium chloride increases excretion of basic drugs.
e.z.. amphetamine and phencyclidine (PCP).]
=" ———c—_____ (e @

55) With what drug overdoses is dialysis useful? What do
these drugs have in common?

sis removes drugs that are not lipid soluble. protein bound,

¢ bound (1.¢., have a small volume of distribution). E.g.,

——> lithium, chloral hydrate. salicylates, and algohols (methanal, eth-
vlene glycol. and ethanol).]

56) With what drug overdoses is charcoal hemoperfusion
useful? What do these drugs have in common?

[In contrast to dialysis, charcoal hemoperfusion removes drugs
that are lipid soluble and protein bound. It can also remove some
of the same drugs as dialysis. Also like dialysis. it works best in
removing drugs with 2 low volume of distribution (V). Especially
good for digoin,-theaphyliine, and-salicylate overdoses.]

57) Why is folic acid given to a patient with a methanol
overdose?

[Methanol overdose is treated with ethyl aleohal (ETOH) infu-
sion and immediate dialysis. Folic acid is given 1o increase me-
tabolism of formic acid (a toxic methanol metabolite).]

38) An overdose of which drug will produce calcium oxalate
crystals in the urine? What is the treatment for this over-
dose?

|Ethylene slvcol. Treat with ETOH infusion (100x the affinity for
alcohol dehydrogenase), bicarbonate forthe acidosis, calcium
prn, and immediate dialysis.]

59) Which of the ECG abnormalities caused by tricyclic
antidepressants correlates most closely with the degree of
intoxication?

[QRS prolongation. |

60) Which type of drug abuse is most likely in the young
patient who presents with an acute MI?

[Cocaine.]

61) If a patient with severe salicylate poisoning presents
with a PCO, 0f_‘40, what is the probable cause?

[The patient has probably stopped hyperventilating due to severe
respiratory muscle fatigue. ]

62) What 4-hour post-ingestion acetaminophen level indi-
cates a high probability of hepatotoxicity if not treated?

[[‘g:?ﬁ{] i g,f'].n.l i)
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63) What is the treatment for acetaminophen overdose?

[N-acetyleysteine (Mucomyst®)}—loading dose = 140 mg'kg [ol-
lowed by q 4 hour doses at 70 mg/kg for 17 doses. Best when
given 8-16 hours after ingestion. |

_~64) Overdoses of both anticholinergics and stimulants can
" cause dilated pupils, tachycardia, HTN, agitation, and fe-
ver. What physical finding can differentiate between them?

i cause warm dry skin whereas stimulants cause
warm clammy skin. ]

65) In carbon monoxide poisoning, what carboxyhemoglo-
bin levels indicate mild o moderate, moderate to severe.
and usually fatal poisoning?

[Mild to moderate at | 5-30%; moderate to severe 1f > 30%.
> 50% is ofien fatal. | o

66) In checking for inorganic lead poisoning, what different
lests are done if the patient has ongoing exposure, had the
exposure several months ago. or had the exposure several

years ago?

[For ongoing exposure, check whole blood Jead level. Afier ex-
posure has occurred, RBC yrin and zine protoporphy-
rin levels will remain elevated for several months. For evaluating
—% the effect of exposure Trom vears before, the best testis to imieas-
ure urine lead 24 hours after piving | gm O EDTA.]

67) What type of lead is soluble and quickly excreted and
therefore undetectable soon after exposure?

= [Organic lead.)

68) There are two classes of insecticides that are anticholi-
nesterases: organophosphates and carbamates. Poisoning
with which one will cause an increase in RBC acetylcholi--
nesterase for several months? Why? For which poisoning
is 2-protopam given?

[Organophosphates are the more toxic. They bind irreversibly to
acetylcholinesterase. whereas the carbamate binding is reversible.
Organophosp twse an inerease in the level of RBC acetyl-
cholinesteras, several months, while the level returns to nor-
mal within hours after carhamate poisoning. Treatment: Remove
clothes and shower with soap. For moderate to severe symploms,
give atropine (1-2 mg 1V, repeat g S min prn). For organophos-
phates, but not carbamate. give 2-protopam (2-PAM) IV ]

09) What do singed nasal hairs in a smoke inhalation victim
suggest?

[That a laryngeal area burn should be ruled out.]
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70) Review and know the antidotes for the following over-
dose poisonings (all discussed in this General Internal
Medicine section): iron, ethylene glycol, cyanide, carbon
monoxide. nitrates, acetaminophen, narcotics, methanol,
digoxin, organophosphates. and benzodiazepines.

71) In what way does the ESR often vary in patients with
cancer?

M [The ESR is usually  normal in patients with non-metastatic can-
cer and elevated when there are metastases. |

72) What is the usual type of glaucoma? How does the fun-
dus cup-to-disk ratio change in alaucoma? Does glaucoma
affect both eyes equally?

[The usual form of glaucomais “open-angle,” in which the ante-
tior chamber remains open and the trabecula visible. ITthis type
is caught early enough, blindness can he prevented. The fundus
exam shows a higher than normal cup-to-disc ratio (> 50%). Be-
cause glaucoma is usually asymmetrical, any asymmetry (be-
ween left and right eyes) in the cup-to-dise ratios is glaucoma
until proven different.]

73) What causes closed-angle glaucoma?

[t is due to mechanical obstruction of aqueous flow through the
twrabecular network. This can be due to anomalous iris configura-
tion (inherited or due to lens swelling) or iris neovascularization
{[rom diabetes, inflammation, or carotid acelusion).]

74) What are causes of a cloudy cornea?

[Trauma, acute glaucoma, infection. |

75) What causes a ciliary flush? Conjunctival hyperemia?

[Ciliary (ush is redness near the conjunctival limbus only. It is
seen in closed-angle glaucoma, iridoeyclitis. and corneal inflam-
mation (keratitis). Conjunctival hyperemia is nonspecific — it is
usually caused by allergy and viral or bacterial infections. ]

76) What do the following eye discharges suggest? Clear?
Purulent? White & stringy?

[Clears viral infection. Purulent: bacterial conjunctivitis, White
and stringy: allergy or keratoconjunctivitis sicea.]

77) What are the causes of conductive hearing loss? Of sen-
sorineural?

[Conductive: middle ear infection, eustachian tube blockage, oto-

_selerosis, TM perforation, and cerumingsis ar any other impac-
tion of the external canal, Sénsorineural: damage 10 the cochlen

orperve.]

78) What does the “lateralizing to the left ear’” mean in the
Weber test?

[The Weber test eonsists of placing the base of the funing fork on
the middle of the forchead. If the sound lateralizes, there is either
a conductive hearing loss in that éar or sensorineural loss in the
opposite ear. If the sound does not lateralize, the patient either
has normal hearing or the hearing loss is symmetrical.]

© 2005 MedStudy

79) Using the Rinne test) in which cases is bone-conducted
sound louder than air-conducted sound: sensorineural loss,
conductive loss, normal?

[Bone-conductied sound is only loudest in conductive hearing
loss. Air-conducted sound is loudest in normal ears and when
there is some degree of nerve loss.]

80) Review and know all of the pregnancy-related issues
summarized at the end of the GIM section.

81) On which chromosome are the HLA genes found?

[Chromosome 6. |

82) On which cells are HLA I antigens not found?

[HLA Tantigens are not found on erythrocytes. They are found
on most other cells.] o

83) Tn gene transcription and translation: What is a codon?
An exon? An intron?

[Tn mRNA, each 3 base sequences compose 4 codon, which de-
termines which amino acid is attached when it is translated. DNA
has coding sequences called exons, separated by non-coding se-
quences called introns. ]

84) Of the 4 types of mutation (point, insertion, deletion,
splicing). which types cause the following problems:
frameshift? missense mutation? nonsense mutation? dys-
functional protein?

[Frameshift mutations are caused by gither insertion or deletion
rmutations which result in an abnormal protein from that point to
the end. A missense mutation occurs when a point mutation
(change to a single base) causes a different amino acid 1o be pro-
duced — as in SS disease, in which valine is substituted for glu-
tamic acid. A nonsense mutation occurs when a point mutation
produces a stop codon, which stops the translation. Dysfunctional
proteins are often caused by splicing mutations which result from
a point mutation at the area defining the junction between the in-
tron and the exon.
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COMA

Consciousness depends on the degree of a person’s alertness
and attention. Both the reticular activating system (RAS) and
the cerebral cortex must be working in order to sustain nor-
mal consciousness. Lethargy, stupor, obtundation. and coma
are terms that are applied to diminishing levels of conscious-
ness. Establishing the diagnosis of coma depends on the neu-
rological exam: It is the absence of all responses to the exter-
nal environment. Components of the neurological examina-
tion must include observations about respiration (and respira-
tory patterns). pupils, and motor responses (or a lack
thereof). Motor responses such as decerebrate and decorti-
cate posturing may help to localize the site of injury.

Coma is caused by either a decrease in the activity of the reticu-
lar activating system or a process that involves the cerebral
cortex of boifi hemispheres. The RAS resides within the
brainstem. Injury to the brainstem. such as a hemorrhage in
the pons or midbrain, can cause coma. Drugs—prescribed,
OTC, and illicit—also affect the RAS directly.

Plum and Posner classify the causes of coma as
1) supratentorial, 2) infratentorial.
3) metabolie, 4) diffuse, or §) multifactorial.

Physical examination of the comatose patient:

Respirations: Cheyne-Stokes respiration describes a particular
pattern of breathing where the patient has periods of hyper-
ventilation alternating with apnea. This pattern occurs in bi-
lateral cerebral disease, impending herniation, and brainstem
lesions, and can be due to metabolic causes. Apneustic
breathing consists of inspiratory pauses. and is due to a lesion
of the pons. Ataxic breathing is very irregular, and usually
indicates a lesion of the medulla.

Pupils: See Table 11-1. Remember that in the comatose patient,
an asymmetry between the sizes of the pupils must be con-

sidered as pathologic.

Oculocephalic testing (doll’s eves) and ice water

Testing:
Of course, the first part of any evaluation is the history and

physical examination. Obtain a CT or MRI of the brain very
quickly in order to narrow the differential, especially when
the cause is unclear. CBC. electrolytes, BUN, creatinine, glu-
cose, ABG, and toxicology screen for illicit drugs may be
needed. Other tests such as an EEG may be helpful to iden-
tify nonconvulsive status epilepticus, especially when there is
a prior history of seizures. In one series of comatose patients
in whom the cause was unknown, 8% were found by EEG to
be in nonconvulsive status epilepticus. Finally, you may need
to do cerebrospinal fluid examination (including the usual
bacterial and viral tests) when you suspect infection.

Supratentorial coma is due to an injury of the hemisphere(s).

Lateral (uncal) herniation: An expanding mass lesion (tumor,
stroke, hemorrhage) will force the uncus under the tentorium.
This puts pressure on the brainstem and therefore the reticu-
lar activating system. Because of the course of the third cra-
nial nerve, the herniating uncus compresses this nerve, caus-
ing an enlarged pupil ipsilateral 1o the side of herniation.
Central herniation: Injury to the thalamus (such as hemor-
rhage) results in diminished consciousness very early in its
course. Later, the pupils become mid-position and fixed. As
the herniation continues. the course begins to merge with that
of uncal herniation. In other words, central and uncal herni-
ation syndromes can be differentiated early on, but their later
courses merge.

Infratentorial coma is due to an injury that causes destruction or

compression of the brainstem. Problems that can do this in-
clude basilar artery occlusion with pontine infarction, cere-
bellar infarction or hemorrhage, and posterior fossa neo-
plasms. Expansion of the contents of the posterior fossa will
force the contents of this compartment in one of two direc-
tions: up (upward herniation) or down (downward herni-
ation). Upward herniation pushes the posterior fossa contents
up under the tentorium. compressing the brainstem. Down-
ward herniation forces the cerebellar tonsils down through
the foramen magnum, compressing the medulla. Signs of in-

calorics (eyes look toward the cold) test the
same vestibular-brainstem-ocular muscle path- |

PUPILS IN COMA

way. Doll’s eyes: If the patient is unconscious sl

DESCRIPTION CAUSE Examples

vet neurologically intact, and the head is
turned, the eyes keep “looking” in the initial
direction, and then slowly return to midline. If

Omne dilated
unreactive pupil

Parasympathetic
nerve problem

Oculomotor nerve compression from uncal
herniation. Rupture of internal carotid
AITEry aneurysm,

the comatose patient does NOT have doll’s
eyes nor has nonreactive ice water calorics,

there is a problem in the midbrain or pons.
Generally. doll’s eyes are preserved in early ®

One pinpoint Sympathetic Lateral medullary syndrome; hypothalkimus
pupil (micsis) nerve problem njury

| (Horner)
Two midpoint Parasympathetic Miudbram disruption {can cause one or
nonreactive | and svmpathetic both pupils to become midpoint and non-
pupils nerve destruction reactivel, Anoxia; Hypothermia! Anti-

cholinergics; Severe barbiturale overdaose.

Two difated
unreactive pupils

Anoxia; Hypothermia; Anticholinergics;
Severe barbiturate overdose.

metabolic coma. The exceptions are metabolic
comas due to barbiturates and phenytoin. =
Testing of doll's eyes, which requires moving .
the head, should be done only after C-spine in-
Jury has been ruled out. v ®

Two pinpoint Opiates; Pontine destruction.

reactive pupils
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fratentorial herniation include pinpoint pupils and irregular
(ataxic) breathing patterns.

Metabolic coma. There are many, many causes of metabolic
coma, including ischemia, hypoxia, hypoglycemia, organ
disease (lung, liver. kidney), and drugs. among others. Pa-
tients have changes in respiratory pattern and mentation early
in metabolic encephalopathy. The pupils are typically reac-
tive unless the coma is due to anticholinergics or the patient
has anoxic brain damage.

CONDITIONS THAT

MIMIC COMA

Locked-in Syndrome: Locked-in syndrome is rare, and is due to
a lesion that involves the lower brainstem. The RAS is
spared, but almost all motor pathways from the cerebral cor-
tex to the body are interrupted. The person will be awake and
aware of the surrounding environment. but may have only
the ability to control eye movements (the nuclei that control
cyc movements are above the lesion). and therefore may be
able to communicate using these. Because the cerebral cortex
is spared, an EEG will be normal.

Vegetative state: Severe, bilateral cerebral dysfunction (doll’s
eyes are normal) with an operating RAS. It is called persis-
tent vegetative state if it has lasted > 1 month. These patients
may sleep and wake normally. but have no cognitive func-
tion. It is often caused by anoxic brain damage (e.g., after
MI).

Brain death: Document that the patient is unresponsive, has no
pupillary function (midbrain), no doll’s eves (pontine), and is
apneic (must be off ventilator long cnough for PaCO; to rise
to > 60). EEG is helpful if it establishes there is no activity in
the cerebral cortex. but it is NOT required for diagnosis.

OVERVIEW

The history and examination are crucial in diagnosing the type
of headache. These include the guality of pain (dull, sharp,
throbbing, constant), /location, duration. and exacerbating or
ameliorating factors.

MIGRAINE

Migraines are unilateral (up to 60% of the time), throbbing, and
last several hours. Rarely, they may last up to three days.
Triggers include certain foods (like aged cheese, caffeine.
and nitrate preservatives). Loud noises or bright lights may
make the headache worse. Sleep and darkness may help to
lessen the pain. They are frequently associated with nausea
and vomiting. Common migraine occurs without an_aura.
Classic migraine may be preceded by visual symptoms such
as sparkling Tights (scintillating scotomata) in as many as
one-third of migraineurs, Basilar migraine affects the brain-
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stem, and causes vertigo, dysarthria, diplopia, and possibl;
loss of consciousness. =

Acute Treatment: This refers to any treatment that is give:
within the first hour of the headache. Acetaminophen, aspi
rin. and non-steroidal anti-inflammatory — medication:
(NSAIDs) are effective in many patients. If you've triec
these and they’ve failed, then try the “triptans: sumatriptan
rizatriptan, or naratriptan. Dihydrgergotamine (DHE) may be
effective in some patients. You may try narcotics, but thei
use should be restricted to 2 days per week. Increased use o
these agents may lead to dependence, and can transform the
headache into a chronic headache called rebound headache.

Prophylactic Treatment: These medications are taken daily. The
goal of treatment is to lessen the pain and reduce the number
of attacks. The frequency of attacks will determine whether
prophylaxis is needed: Usually the cutoff is more than 2-3
headaches per month. There is usually a lag of 2-F weeks be-
tween the start of prophylaxis and its effect. The major cate-
gories of these agents are as follows: beta-blockers (pro-
pranolol), tricyclic_antidepressants (amitriptyline, nortrip-
tyline). anticonvulsants (valproate), calcium channel blockers
(verapamil), '

Acephalic migraine (migraine without headache) may present

~with abnormal transient neurologic dysfunction such as vis-
ual symptoms. For instance, it can cause “fortification
scotomas™ that constantly change in size and may be bilat-
eral.

CLUSTER

Cluster headache is a distinct syndrome that frequently re-
sponds to treatment. The term cluster is derived from the pe-
riodicity of the headaches: They can occur up to several
times per day for a few weeks before remitting. The daily at-
tacks may occur at the same hour each day (in 50% of pa-
tients). Often. the pain is described as severe, and like an
“1ce-pick”™ or a “hot poker,” and is peri-orbital or retro-
orbital. The pain peaks quickly (in 5-10 minutes). and the
headache resolves in 60-120 minutes. In about 50%. the
headaches will predictably occur within 2 hours of falling
asleep. 70% of patients find that alcohol triggers their head-
ache. Men are affected much more than women (8:1 in one
series). -

Treatment: Acute treatment is usually ineffective, because by
the time the medication is taken and absorbed, the headache
is over. There is one exception: Oxygen (8-10 L/min) may
abort the headache. Since acute treatment is usually ineffec-
tive, the mainstay of treatment is to prevent the clusters.
Prednisone (40-60 mg/day for 10 days followed by a taper).
lithium, verapamil. and valproate are effective.

%
hS
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1) What could cause bilateral pinpoint reactive pupils?

2) Is an EEG required for diagnosis of brain death?

3) List prophylactic treatment agents for migraine.

4) Describe the common signs of a cluster headache.
How do you treat it?

5) Describe the common signs of a tension headache.
How do you treat it?

6) A coital headache normally lasts how long? If it lasts
significantly longer, what disorder do you rule out?

7) What physical finding is almost always found in pa-
tients with pseudotumor cerebri?

TENSION

Tension headache is a term that is still used to describe a
chronic, bilateral, constant, non-throbbing, “squeezing,” type
of pain. Once believed to be due to muscular contraction,
many now believe that this is another type of migraine. The
(reatment of tension headache is the same as for migraine.

COITAL

Coital headache occurs more often in men than women (4:1
tatio). The headache begins during intercourse, usually close
to orgasm. It has an abrupt onset and usually resolves after a
few minutes. They are benign. If the headache does not re-
solve after two hours or is accompanied by vomiting, one
should suspect subarachnoid hemorrhage.

POST-TRAUMATIC

Post-traumatic or post-concussion headache: This may occur
even after a minor head injury. It may be vascular, like mi-

© graine, but some have proposed that the headache is due to
abnormal neurotransmission within the brain. Symptomatic
treatment is usually effective, and the syndrome spontane-
ously remits.

TEMPORAL ARTERITIS
Temporal arteritis usually occurs in patients > 55 years old.
History is usually recent onset of headache. Physical exam is
significant for tgmporal artery tenderness. Do not miss this
diagnosis! Do an erythrocyte sedimentation rate followed by
a temporal artery biopsy if indicated. More in the Rheuma-
tology section.

® 2005 MedStudy
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" PSEUDOTUMOR CEREBRI

Pseudotumor cerebri [Know!] (idiopathic intracranial hyperten-
sion) usually occurs in premenopausal (i.¢., childbearing age)
obese women. Obesity appears fo have a strong causal asso-
ciation with pseudotumor cerebri, as 90% of patients with it
are obese. It is more likely to occur during pregnancy. Drugs
that are associated with pseudotumor cerebri are glucocorti-
coids, tetracycline, and vitamin A.

Symptoms include headache and horizontal diplopia. There is
almost always a peripheral visual field loss. which is often
asymptomatic. Severe, irreversible visual loss occurs in 10%
of patients. o

On exam, is a hallmark finding, CT/MRI and CSF
pressure > 250 mmH,O for diagnosis (normal CSF pressure
is 50-180). '

Treat patients with mild symptoms with acetazolamide (drug of
choice) or furosemide. Treal more severe cases with predni-
cone—initially 60 meg/d. Lumboperitoneal shunts (and the”

o

like) are reserved for cases Telr 7 to medications.

THALAMIC

Thalamic pain: Severe, debilitating, refractory pain (head and
elsewhere) following weeks to years after a thalamic infarct
(which often has total hemianesthesia).

Dementia is @ progressive deterioration of cognitive function in
the patient with a normal level of consciousness (encephalo-
pathy, on the other hand. causes altered states of conscious-
ness—from delirium to stupor).

Demented patients have deterioration i memory, judgment.
and abstract thinking.

In the initial workup, first rule out drugs as the cause. Other
causes of possibly treatable dementias that must be excluded
are By, deficiency (which can also cause a polyneuropathy
and myelopathy with a spastic ataxia), Wilson disease (can
also cause cerebellar ataxia and psychiatric _symptoms).
heavy metal poisoning (arsenic, mercury, and lead), hypothy-
roidism. chronic subdural hematoma, and normal pressure
hydrocephalus. Also consider infection and inflammation:
syphilis, sarcoidosis, chronic meningitis, lupus cerebritis,
Whipple discase, and vasculitis.

Hypothyroidism can cause dementia and psychiatric. vestibular,
and auditory changes.

You should especially suspect chronic_subdural hematoma in
alcoholics and in patients on anticoagulants.
Alconolic:

Normal Pressure Hydrocephalus (NPH) is a potentially treat-
able cause of dementia. It often occurs afier head trauma,
meningitis, or subarachnoid hemorrhage, One thought about
how this develops is that there is obstruction of the outflow
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of cerebrospinal fluid. However, the intracranial pressure is
normal. there is no papilledema, and the person has no head-
ache. NPH causes a gradually worsening dementia, gait
ataxia, and urinary incontinence. Often, the gait problems
and incontinence precede the dementia. You confirm diagno-
sis by LP (normal pressure, normal CSF components). The
LP may also result in transient improvement in some of the
neurological symptoms. The treatment is lumboperitoneal
shunt, and certain tests may help to identity patients who are
“most likely to respond to shunting. These include improve-
ment after LP, isotope cysternography. and dynamic MRI,
which measures the direction of CSF flow. None of these is
universally helpful, and there is no agreement as to which
test is most helpful in selecting patients for a shunting proce-
dure.

J Alzheimer disease is the most common cause of dementia after
age 60. T""degree relatives have a 4 x normal increased risk
of developing it. Initial signs: Poor recent/short-term mem-
ory, poor naming, and imprecise speech. Then, usually after
several years, frontal lobe signs develop: Apathy, sloppiness.
and decreased spontaneity. And only after these symptoms
develop do the patients develop gait disturbances. Alzheimer
patients have a normal LP.

Image 11-1 shows a CT scan with
typical findings of dilation of
sulci and fissures. ventricular
enlargement. and reduction in
brain size.

The anticholinesterase drugs—
tacrine (Cm_ncx ') and donupuﬂ
(Aricept )}—are reported t0 im-
prove memory but only tempo-
rarily. Not of much benefit.
Many other drugs are undergoing
trials.

It is important to evaluate all patients with dementia in order to
rule out a reversible (1.e., treatable) cause.

Alzheimer CT

Image [1-1:

Multi-infarct dementias) usually have prominent motor, reflex,
visual, and gait abnormalities, but they typically do not have
the difficulty in naming associated with Alzheimer disease.
In an elderly patient presenting with dementia and no motor
symptoms. the major differential is Alzheimer disease vs.
multi-infarct dementia. Besides naming difficulty, another
big difference is the onset of symptoms. Multi-infarct demen-
tia typically has abrupt stepwise deterioration of mental fune-
tion amidst which the patient may improve somewhat. On the
other hand. Alzheimer disease has a slow. steady progres-
sion,

Pick disease is similar in presentation and course to Alzheimer
disease. These patients have severe atrophy of the frontal
lobes and partial atrophy of the temporal lobes. A CT or MRI
showing this atrophy suggests Pick disease but does not con-
firm it because Alzheimer disease may present with the same
atrophy. The only sure way to ditferentiate between the two

11-4 Neurology

ionosis—usually during autopsy. The treat-
| to Alzheimer.

_ Creutzfeldi-Jakob Disease is one of the prion-diseases (more
detail in ID section). It develops as a rapidly progressive de-
mentia (weeks as opposed to years as in Alzheimer). One
characteristic clinical feature is startle myoclonus (response
to loud noises or startle). The disease involves the cerebral
cortex. basal ganglia. and spinal cord. It is rare: One person
in one million is affected. Tt mainly affects middle-aged and
elderly patients (average age of onset is 60). Diagnosis is
confirmed by the characteristic pattern on EEG (S to 2 Hz
sharp waves on a diffusely slowed background). It is fatal in
[ess than 1 vear in > 90%. The diagnosis can be definitively
made oniy by brain blopsy.

neuronq in rhe substantia nigra. 30% of patients will develop
cognitive and behavioral changes, i.e., dementia (see the later
discussion under Movement Disorders on pg 11-16).

Progressive supranuclear palsy is similar to Parkinson discase
(discussed on pg 11-17).

Huntington Disease causes both a dementia and a movement
disorder (see also Movement Disorders). It is inherited
(chromosome 4). It causes mental deterioration, characteris-
tic  chorea-athetoid movements, and personality changes
(progressing to psychosis) all of which typically begin in per-
sons in their late 30s. Those affected are aware of these prob-
lems. and may develop depression. You may see atrophy of
the caudate nuclei on CT or MRI (“boxcar™ ventricles). Al-
though you can minimize some of the symptoms with antip-
sychotics and neuroleptics. there is no known treatment for
the disease itself. '

AIDS is the most common cause of dementia in younger pa-
tients. Dementia affects half of all AIDS patients.

Many symptoms in a patient with depression are the same as
those in a patient with dementia, except patients with depres-
sion will not have the grasp/suck reflexes. Also, immediate
recall is usually poor in depression, but good in dementia.

Depression can be reactive or endogenous. Symptoms are the
same for both. In endogenous depression, patients may have
an abnormal response to the dexamethasone suppression test;
the initial suppression of cortisol is normal, but it is not sup-
pressed as long as normal (normal is > 24 hours).

DIZZINESS

When the term “dizziness™ is used. one should try to differenti-
ate among the following:
Vertigo = a sense of spinning or swaying.
Lightheadedness = presyncope. “1 feel like I'm going to pass
out.”

Imbalance = unsteadiness.
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1) How does normal pressure hydrocephalus present?
How can you diagnose it?

2) How does multiple-infarct dementia present?
3) How does Alzheimer dementia present?
4) What chromosome is associated with Huntington?

5) Dementia in & young person should make you suspect
what infectious disease?

6) How can you differentiate dementia from depression?
7) In vestibular neuritis, is hearing usually affected?

8) What is the characteristic triad of Méniére disease?
9) Name and explain the 4 types of seizure.

10) What is the difference between a complex and a
partial seizure?

Vague = not one of the three above. It may be hard for the af-
fected person to describe. Some believe that this symptom
may indicate an underlying psvchiatric condition, but this is
a “soft” call.

Nystagmus is an involuntary oscillation of the eves. The
movements may be pendular (like a pendulum) or jerk. Jerk
nystagmus has two components: fast and slow. The eyes
“drift” (= slow component), and try to quickly recover (= fast
component). The type of nystagmus may indicate its cause.
For instance, drugs (like anticpileptic medications) cause
horizontal and vertical gaze-evoked nystagmus (it occurs
when the person looks right, left, or up)—in other words, it is
present “in all directions.” Isolated vertical gaze-evoked nys-
tagmus usually indicates disease in the posterior fossa.

Jerk nystagmus is most common in vestibular disorders, but
does not indicate whether the lesion is within the central
nervous system or whether it involves the cranial nerve itself.
Upbeating jerk nystagmus usually indicates a lesion in the
pons, but can be seen in lesions of the medulla or cerebellum.
Downbeating jerk nystagmus indicates a lesion at the cervi-

_ comedullary junction.

Bemgn positional vertigo (BPV) describes recurrent brief r.pl-
sodes of vertigo that are brought on by changing head pos1-
tion. It may be caused by head trauma, labyrinthitis, or aging.
Many patients have been found to have otoconia in the semi-
circular canal. (Otoconia are crystals that reside in the sac-
cule and utricle. When they escape this region, they cause
symptoms of vertigo). Most BPV resolves spontaneously or
with the Epley mancuver which moves the otoconia to a po-
sition of the inner ear less likely to induce vertigo. Sympto-
matic treatment is meclizine or diazepam.

Vestibular neuritis (vestibular neuronitis, acute peripheral vesti-

bulopathy) causes a sudden onset of non-positional vertigo
that is self-limited, but lasts weeks to months and occasion-
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ally can recur. Vestibular neuritis is caused by an inflamma-
tory process affecting the vestibular portion of the eighth
cranial nerve. It usually does not have associated tinnitus.
Hearing is not affected. Treatment is symptomatic only (such
as with meclizine).

Acute labyrinthitis is similar in that it presents with non-
positional vertigo, but it does have an associated hearing Toss.
There is usually a history of a viral infection.

Aminoglycoside toxicity can cause some initial hearing loss
and, later, intermittent mild vertigo.

Meéniére Disease begins in the 3rd and 4th decade of life. The
characteristic triad is episodic vertigo (often associated with
nausea and vomiting), tinnitus (ringing in the ears). and hear-
ing loss. It usually begins unilaterally, but can become bilat-
‘eral in 20-30% of patients. One possible cause is an increase
in the endolymphatic fluid pressure, which is in part related
to salt'intake (salt restriction may help to minimize the symp-
toms). Diuretics also help. If needed, a shunting procedure
can alleviate the symptoms by relieving the pressure.

Vertebrobasilar TIAs (transient ischemic attacks) may cause
intermittent. recurrent vertico. A TIA is usually easy to diag-
nose because it also causes other symptoms of vertebrobasi-
lar insufficiency such as bilateral visual loss, dysarthria. dip-
lopia. ataxia, and bilateral extremity motor or sensory dys-
function. Do an MREMRA. It may be necessary to obtain
trans-cranial Dopplers or an angiogram.

.’/“\\

now) the causes of tinnitus mentioned above. Other causes

include aspirin overdosage and high noise levels.

SEIZURES

Seizures arise from the cerebral cortex.

Postictal altered mental status is very common after loss of
consciousness due to a seizure—this is the main symptom
used to differentiate between seizure and syncope.

All seizures can be conceptualized as either partial or general-
ized. The terms are used to describe the onset of the seizure.
Partial (or focal) seizures are those whose onset is limited to
a section of one hemisphere, whereas generalized seizures
involve the entire brain from the onset. Partial seizures are
further divided into simple partial (consciousness is main-
tained) and cemplex partial (loss of consciousness). A simple
partial seizure may evolve into a complex partial. and either
type of partial seizure may evolve into a generalized seizure.
The critical differentiation is that many partial seizures are
due to a focal brain lesion, while the etiology of many gener-
alized seizures is genetic—although this is a generalization
and there are many exceptions to this rule!
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MAIN ADVANTAGES and DISADVANTAGES of ANTICONVULSANTS

Drug Used to Treat

Advantages/Disadvantages

Partial (1)
Generalized tonic-clonic (alt)

Phenytoin

GOOD; Long half-life so dose 1-2x/d

BAD: Gum hyperplasia. hirsutism. coarsening of features,
lymphadenopathy, osteomalacia. Saturation kinetics so
toxicity may present at near-normal doses.

Partial (1)
Generalized tonic-clonic (alt)

Carbamazepine

GOOD: First-order kinetics with toxicity level significantly
above therapeutic range.

BAD: Hyponatremia, leukopenia, thrombuu‘lopcmc aplastic
anemia, and hepatotoxicity

Valproic acid Generalized tonic-clonic (1)
Absence (alt)

Partial (alt-esp if it generalizes)

BAD: GI side effects (less with Depakote formulation).
May rarely cause bone marrow suppression and

S AR
hepatotoxicity/liver failure,

Ethosuxamide Absence (1) only BAD: Rarely causes bone marrow suppression

Lamotrigine Partial (adjunctive use) BAD: May cause severe rash and Stevens-Johnson syndrome

Gabapentin Partial (adjunctive use) GOOD: The only one with NO significant drug interactions.
Renal clearance so it is usefil in those with liver disease.
BAD: Ataxia, amnesia.

Clonazepam Absence (short-term adjunctive use BAD: Loses efficacy

only)

Phenobarbitol Partial (last choice) BAD: Sedation in adults, hyperactivity in children among
other cognitive changes.

Note: (1) = primary drug.; Note: any of the above can cause ataxia, dizziness, and somnolence

The discussion here addresses four general types of seizure:

1) A generalized tonic-clonic seizure is also known as a grand
mal in older epilepsy literature. Another commonly used
term to describe this type of seizure is convulsion.

2) Absence seizures used to be called petit mal. These are gen-
eralized seizures with no aura or postictal symptoms. Thw
can be induced by hyperventilating. Absences have a charac-
teristic 3-per-second spike and wave pattern on EEG. 2/3 of
affected children outgrow it.

3) Simple partial seizures are focal seizures that affect a small
volume of cortex. Consciousness is preserved. The symptoms
of a simple partial seizure depend on the region of cortex
from which the event is generated. For instance. a partial sei-
zure arising in the occipital lobe (visual cortex) may be mani-
fest by complex visual hallucinations (e.g.. spinning colorful
spheres). Jacksonian seizures are simple partial seizures that
involve the motor strip.

4) Complex partial seizures involve a large enough volume of
cortex to cause a disruption in cognition or awareness. They
often originate in the temporal or frontal Jobes. Pure 1empora]
lobe seizures have no clonic motor component: patients pre-
sent only with abnormal behavior or mental function.

Alcohol decreases the seizure threshold. Cocaine can “kindle”
seizures.

11-6 Neurology

Workup of an initial seizure.

* When obtaining the history, check for alcohol or drug use,
head injury, sleep deprivation, diabetic history, and thyroid
or parathyroid surgery.

* Lab tests should include glucose, sodium, calcium, LFT,
and BUN. If there are any meningeal symptoms, do a lum-
bar puncture and include a VDRL of the spinal fluid.

* Do either an MRI or a CT after the first seizure to rule out a
structural abnormality: MRI is almost always the best
neuroimaging test. Neuroimaging is normal in classic child-
hood absence seizures and certain genetic epilepsy syn-
dromes.

* An EEG showing epileptiform spikes (+/- a following slow
wave) will confirm the diagnosis of seizure and may local-
ize the origin of the seizures. A normal EEG never excludes
the diagnosis of epilepsy.

* After an initial seizure, the risk of recurrence is increased
when there is an abnormal EEG, “hw there is a history of a
prior neurologic injury, when there is a family history of
seizures, \\ht.n the first seizure 1s a partial seizure, and/or
when the MRI reveals an abnormali
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1) What imaging study is done after a new-onset sei-
zure?

2) What factors contribute to the risk of recurrence after
an initial seizure?

3) Know Table 1 1.2. Especially the primary therapies.

4) A patient presents with papilledema and signs of men-
ingitis. What should you do before you do the LP?

Acute treatment of seizures: Intravenous benzodiazepines
(lorazepam or diazepam) are the usual treatment of choice.
Benzodiazepines are the drug of choice because although a
full loading dose of phenytoin also s effective, it takes
Jonger to infuse.

Alcohol withdrawal seizures are usually treated acutely with IV
benzodiazepines or phenytoin (again, benzodiazepines first).
The only way to keep alcohol withdrawal seizures from oc-
curring is Lo stop drinking! uh ... completely!

Status epilepticus is defined as a seizure lasting > 30 minutes or

" a series of 2 or more seizures without‘ regaining CONSCIOUS-
ness in between. It 1s considered a medical emergency. A
cause can be determined about /3 of the time. Usual causes
in adults include stroke, alcohol or other drugs, stopping or
changing seizure medications. hypoxia, CNS infection,
metabolic causes, tumor, and trauma.

Typical treatment of status epilepticus in the adult: Give thia-
mine and then Dsq 50 ml if the rapid glucose test is low; then
benzodiazepine (lorazepam 0.1 mg/kg or diazepam 0.2
mg7kg). This is often followed by a loading dose of pheny-
toin. If the patient is still seizing, maximize the phenytoin
dose, then proceed 10 a barbiturate (phenobarbital or pento-
barbital).

C'hronic treatment of seizures (See Table 11-2):

Treatment of epilepsy: Antiepileptic medications are the main-
stay of treatment. However, it is increasingly recognized that
epilepsy surgery, designed to remove the area that causes the
seizures, is very effective. In addition, the vagus nerve stimu-
lator (VNS) is an effective treatment for most seizure types.
ltisa pacemaker—like'dcviée that sends intermittent electrical
stimuli to the vagus nerve. These impulses are transmitted to
various regions of the brain, and disrupt epi-
leptic seizures. '

Partial seizures: Almost all available antiepi-
leptic medications (AEDs) arc effective n
the treatment of partial seizures. The notable
exception is ethQsux imide, an agent that is
used only to treat absgnee seizures. With few
exceptions, the AEDs are considered roughly
equally effective. The main differences are
that the older AEDs are generally cheaper;
however, the newer ones are generally better
tolerated (i.e.. fewer side etfects).

Tmage 1
encephalitis-MRI.
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1-2: Herpes simplex

Generalized seizures: The list of effective agents for general-
ized seizures is shorter. and includes valproate. lamotrigine.
topiramate, levetiracetam, and felbamate.

When can you stop the medication? This must be individual-
ized. Risk factors include a ceizure within the last 2 years,
epileptiform spikes on the EEG. abnormal MRI, and a late
age of onset of the seizures.

Seizures and pregnancy: The background risk for birth defects
is 2-3%. In womien with epilepsy on one medication, the risk
is 4-6%. 1f the woman is on more than one medication, the
risk is 8%. In other words, you should maintain a pregnant
woman on monotherapy and at the lowest dose of medication
possible. The goal of treatment during pregnancy is to con-
trol the seizures—uncontrolled seizures can cause placental
abruption and early labor and premature delivery. When the
risk of teratogenicity 1s compared to the problems that sei-
zures cause during pregnancy. the risks of uncontrolled sei-

zures is greater!

BACTERIAL

Acute meningitis: Diagnose with analysis of the CSF. If there
are focal neurologic signs oOr papilledema, do a CT before the
lumbar puncture. CSF latex agglutination tests are not rec-
ommended anymore in the initial evaluation of meningitis;
they test for H. flu. Strep pneumoniae, Staph aureus, Neisse-
ria meningitides., and Strep agalactiae (group B beta-
hemolytic). With suspected meningitis. start antibiotics im-
mediately after the LP and blood cultures; do not wait for any
LP results. Also, if the LP is going to be delayed more that
30—60 min, start antibiotics immediately! Treatment is cov-
ered in the Infectious Disease section.

Neurosyphilis is discussed in the Infectious Disease section.

\ Brain abscess? The classic triad of symptoms 18 headache, fe-
ver. and focal neurological deficit(s). Most abscesses arise
Trom intracranial extension of cranial infections (sinuses,
teeth. etc.) or after skull fracture or neurosurgical procedures.
Much less often they are due to seeding (as in bacterial endo-
carditis). In adults, the most common organisms are sigph
and szrep species. (S. epidermitis after a penetrating head in-
jury.) In infants. gram negative bacteria are more CoOmmort.
In the immunocompromised, one must consider toxoplasmo-

§is.

VIRAL

Viral encephalitis: CSF will have increased lym-
phocytes, normal-to-sl_ighll_\_-’—incrcase‘&' protein,
and normal glucose. EEG 15 almost always ab-
normal with diffuse slowing or focal temporal
changes. The MRI is more sensitive than CT and
may show focal changes early-on.
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Herpes simplex encephalitis is the most common type of non-
epidemic viral encephalitis. In adults, it is usually due to a
reactivation of the HSV-1 virus. although 25% are due to
primary HSV-1 infection, HSV-2 is sexually transmitted and
causes aseptic meningitis only. Treat HSV encephalitis with
IV acyclovir,

If mosquitoes are around, look for arboviruses, particularly
West Nile, and the equine viruses!

Diagnosis of viral encephalitis: Specific CSF antibody studies
and polymerase chain reaction (PCR) DNA amplification of
the herpes virus now allow for an easy, rapid, and accurate
diagnosis of herpes simplex viral encephalitis in many cases.

Myelitis: viral infection of the spinal cord: classic one is polio-
myelitis! -

Slow viruses:
I) Subacute sclerosing panencephalitis (SSPE) is caused by
the measles virus: most cases occur around age 10, many
years after the initial infection.
2) Progressive multifocal leukoencephalopathy (PML): Look
under demyelinating diseases on pg 11-16.
Prion: C‘re_;_l_tz’fél_dl-lakgb disease (CJD): See under Dementias,
which starts on pg 11-3,

Infection with HIV can result in dysfunction of any part of the
nervous system. Patients get subacute encephalitis, peripheral
neuropathies, vacuolar myelopathy. and aseptic meningitis.

. We will discuss these in the order just listed.

| HIV encephalopathy is the most common neurologic defect in
AIDS patients. It results in clinical dementia (AIDS dementia
complex or AIDS encephalopathy) in half of AIDS patients
and is evident in 90% of postmortem AIDS brain biopsies!
These patients usually have apathy, forgetfulness, and poor
concentration. They have decreased motor skills early in the
disease—first seen as deterioration in their penmanship.
Know that the differential diagnosis includes progressive
multifoca) leukoencephalopathy (below). toxoplasmosis (be-
low), and lymphomas.

Myopathy in AIDS is uncommon and usually due to zi-
dovudine (ZDV, AZT). Patients present with a generalized
(proximal > distal) weakness and an elevated CPK. Treat-
ment is to stop the AZT. Poliomyelitis is more likely to oceur
in AIDS patients. Differentiation between AZT myopathy
and poliomyelitis may require muscle biopsy. -

_Peripheral AIDS neuropathy has two forms:

T) In" chrqnic inflammatory demyvelinating polyneuropathy
there is progressive weakness of the legs and loss of deep
teuﬂ_on__mﬂe.xes. There is a high protein level and a high cell
count in the patient’s CSF.

2) Distal symmetric polyneuropathy is common in AIDS pa-
tients (1/3 get it). They get paresthesias of the feet and distal
weakness in the legs. These are usually treated with tri-
cyclic antidepressants or gabapentin (Neurontin™).

Progressive multifocal leukoencephatopathy)(affects white mat-
ter only) is usually seen in AIDS patients. It is caused by the
papovavirus (= JC virus), resulting in a progressive demyeli-
nation of the CNS white matter. Symptoms are varied and

11-8 Neurology

usually start with abnormal mentation and then slurred
speech. Diagnose with brain biopsy.
Vacuolar myelopathy) causes progressive weakness, inconti-

nence, hyperreflexia, and ataxia. In this, there is vacuolation

“and deterioration of the dorsal and lateral spinal columns. It
is uncommon. This must be differentiated from spinal cord
compression due to some other cause (lymphoma, etc.).

FUNGAL and PARASITIC

Brain abscess and AIDS: If you see multiple ring-enhancing
lesions, think toxoplasmosis (CNS lymphoma is less likely).
As this is a flare-up of an old infection, patients have IgG,
but not IgM antibody to 7. gondii! Treat with sulfadiazine,
pyrimethamine, and leucovorin. Do a brain biopsy if there is
only one lesion, if there is no improvement after treatment, or
if there is a mass effect. Relapses occur often.

Neurocysticercosis is the most common worldwide parasitic
“CNS infection. It is caused by ingesting food or water con-
taminated with Taenia solium (a tapeworm). It will form
cysts in the brain, which initially cause no symptoms; but
when the cyst walls break down several years later, it causes
cerebral edema, usually with seizures as the first symptom.
Early on, CT shows multiple, one centimeter, cystic lesions.
Later, they calcify and are half that size. Although you treat
intestinal tapeworm with niclosamide, you treat CNS infec-

tion due to tapeworm with albendazole (first choice) or

praziquantel with a corticosteroid.

Cryptococcal meningitis: CSF may appear normal, so always
~ check cryptococcal antigen titers. Treat with amphotericin-B
and flucytosine. And again, relapses occur,

OVERVIEW

The definition of a stroke is based on duration and cause. Typi-
cally a stroke must
[) have a sudden onset,

2) persist at least 24 hours. and
3) have a neurologic deficit that fits a vascular area of the
brain.

Symptoms lasting less than 24 hours are called a transient
ischemic attack, or TTA. Sudden onset of symptoms also oc-
curs with migraine, trauma. and epilepsy. Symptoms from
brain abscesses and neoplasms tend to evolve over weeks.

ISCHEMIC STROKES

1) Thrombotic strokes. Atherosclerotic occlusion is most com-
mon in the internal carotid, middle cerebral, vertebral, and
basilar arteries. The initial neurologic symptoms often occur
in a slow, stepwise progression (i.e.. stroke in evolution). It
the patient has a history of TIAs in the same distribution as
the presenting symptoms. the stroke is probably thrombotic.
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1) Itis summertime. A patient in Louisiana presents with
headache and signs of encephalitis. Which is more
likely: herpes or an arbovirus?

2) An AIDS patient presents with multiple ring enhancing
lesions. What is the diagnosis?

3) A Mexican immigrant presents with seizures and le-
sions on MRI. What is the likely organism?

4) What is different for the onset of strokes in thrombotic
vs. embolic etiologies?

5) How will MCA strokes present?

6) What finding might you see in a patient with a stroke
involving the corpus callosum?

7) How will a posterior cerebral artery stroke present?
8) What is Wallenberg syndrome?

If the patient has not had TTAs, a clear differentiation be-
tween thrombotic and embolic may be difficult. Other. rarer,
causes of thrombotic occlusion are lupus anticoagulant, poly-
cythemia, meningovascular syphilis, dissecting aortic aneu-
rysm, and thrombocytosis. . '

2) Embolic strokes: Neuro deficit is usually worst at onset.
Embolic strokes are usually not preceded by a TIA, whereas
thrombotic strokes usually are. Emboli from the heart usually
go to the middle > posterior > anterior cerebral arteries. With
cerebral emboli, the weakness is greater in the distal extrem-
ity. This is because more of the other hemisphere is involved
in the proximal limb.

Middle cerebral artery (MCA) stroke: These result in contralat-
eral weakness (hemiplegia), sensory loss (hemianesthesia),
and a hb_;r_n_@_l_}ym(__:_u_s_:_h_e\mianopsia. If the dominant hemisphere
is involved (the /ef? side in most people, even lefi-handed in-
dividuals), these patients will experience aphasia. If the non-
dominant hemisphere is involved, they may experience
changes in spatial perception, and may develop hemineglect
syndrome. In addition, the patients may have impaired gazg
(aka a gaze preference)—they look toward the side of the le-
sion for 1-2 days afler the stroke. If the infraction is in the
upper division and spares the diencephalon, the weakness
and sensory loss will be most prominent in the face and arm.

\nterior cerebral artery (ACA) stroke: When this artery is af-
fected, the weakness and sensory loss affect the contralateral
leg more than the contralateral arm. Urinary incontinence and
gait abnormalities may also be present. If the corpus callo-
sum is affected, patients may have a tactile anomia (they
cannot name an object by touch, but can name it on sight),

osterior cerebral artery (PCA) stroke usually causes contralat-
eral homonymous hemianopsia (usually an upper quadran-
tanopsia). There may be mild contralateral weakness and sen-
sory loss. color anomia, and/or memory loss. If the patient
has anomia for colors, the posterior aspect of the corpus cal-
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losum may have been affected. If disruption of blood flow
occurs bilaterally, the memory loss is severe and persistent.
Single hemisphere strokes usually do not affect paraspinal
muscles or muscles of the pharynx, jaw, and forehead. If
these muscles are affected, think bilateral hemispheric in-
volvement or brainstem stroke (below).
Vertebral and/or basilar artery occlusion is the usual cause of
“brainstem strokes. That the problem involves brainstem (pos-
terior fossa) structures is suggested by
* bilateral extremity motor and sensory dysfunction (quadri-
plegia in severe cases),

* “crossed” motor and sensory findings (e.g.. right face, left
arm),

* Horner syndrome,

® cercbellar signs,

* stupor and coma, and

*cranial nerve dysfunction not usually affected by single
hemisphere sirokes, such as pharyngeal weakness, jaw
weakness, and deafness.

A vertebral stroke may cause lateral medullary syndrome (also
called Wallenberg syndrome), which has a mixed bag of
Symptoms: nausea, vomiting, nystagmus (vestibular nuclei),
ipsilateral Horner syndrome, ipsilateral palate and vocal cord
weakness, and “crossed” sensory loss (ipsilateral face and
contralateral body).

[ 7 e v
Image 11-3: Horner syndrome. Ptosis and miosis of left eve.

There are various other brainstem infarction syndromes, which
will not be covered here and are unlikely to be seen on the
Boards. Except for lateral medullary syndrome, which was
Just discussed. they are more associated with cancer. Exam-
ples of these are medial/lateral medullary, m/l inferior pons,
and m/l superior pons syndromes.

Small artery disease, usually due to chronic hypertension, can
lead to occlusion of very small arterioles with resultant small
areas of brain necrosis. Over time, resorption of these ne-
crotic regions causes small cysts or “lacunae” to develop. Al-
though most are silent, hallmarks of symptomatic lacunar in-
farcts are: pure hemiplegia (with no sensory dysfunction) or
pure hemisensory stroke (with no motor dysfunction). Multi-
ple bilateral frontal lobe lacunae can result in pseudobulbar
palsy. j

Remember, there are other causes of intracranial hemorrhage.
including anticoagulants, bleeding diatheses, trauma, and
bleeding into a tumor mass,
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Treatment of ischemic stroke: If the stroke occurred less than 3
hours ago, the CT is negative, and the patient’s ]dboratory
studies (hematocrit, platelets, and PT/PTT/INR) are normal.
tissue plasminogen activator (t-PA) has been shown to be ef-
fective in reversing the neurological deficits.

If greater than 3 houm has elapsed. the management is conser-
vative. The patient’s blood pressure will be elevated after a
stroke—do not lower the blood pressure precipitously. as this
may worsen the muroiogmal deficits.

If the stroke occurs in the posterior fossa, the patient should be

expangion of the contents of the posterior fossa can cause.ei-
ther upward or downward herniation. These patients are at
great risk for sudden deterioration after their stroke.

HEMORRHAGIC STROKE

Hemorrhagic stroke is usually due to bleeding from the small
arteries of the parenchyma. The two most common causes
are hyperiension and amyloid angiopathy. Because the bleed-
ing is due to the small arteries, the symptoms usually evolve
gradually but continuously.

Hemorrhagic stroke occurs in the following areas of the brain
(from the most common site to the least common):

1) Putamen and adjacent internal capsule (50%). If the hema-
toma involves the internal Eap%ulc there is contralateral
hemiparesis and usually sensory loss and hemianopsia. This
type of hemorrhage is virtually mdlstmgmshable from a
middle cerebral artery infarct.

2) Thalamus: contralateral hemjpicgia and hemianesthesia.
The sensory signs are often greater than the motor signs.

3) Pons: usually causes coma, pinpoint pupils, and complete
paralysis. There may be decer rebrate posturing bilaterally.

4) Cerebellum: onset with aa,u'tc dlzzmess ataxia, and vomit-
ing with no change in mentation and no 1oss of conscious-
ness.

Amyloid angiopathy is a common cause of hemorrhagic stroke
~alter the 5 decade of life. The hemorrhage tends to be lobar
and subcortical. It rarely involves the deep structures (as does
a hypertensive bleed). Hemorrhages may recur within
months or years. Dementia occurs in 30%. There is no
known treatment.

Subarachnoid hemorrhage (SAH) usually results from bleeding
from a saccular {“b-.,rrv ) aneurysm. Aneurysms are most
common at the bifurcation of vessels in the Circle of Willis
or its major branches. The age where this most likely occurs

is between 40 and 60, and women are affected more than

men. The majority occur in the anterior circulation: 40% of

aneurysms affect the internal carotid artery, 35% involve the
anterior cerebral artery, and 20% the middle cerebral artery.
Subarachnoid h{,morrhage can also occur after a parenchymal
bleed when there is rupture into the ventricular system.

The characteristic symptoms of SAH are the acute “thunder-
clap” “worst headache of my life” sensation in combination
with neck stiffness. Common associated symptoms include
loss of consciousness, nausea/vomiting. and photophobia.
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More than 1/3 give a hlstory of %UHp]LiOllk 5\amptoms days or
weeks earlier
terminant of outcome is the ncumlogical condi:ion of the pa-
tient upon arrival at the hospital. If comatose, the prognosis
is poor.

Diagnosis: Do a CT first. If this is negative and the CT shows
no contraindications, then do a lumbar puncture. The CT
misses 10% of subarachnoid bleeds. The CSF is bloody with
xanthochromic supernatant. However, even clear CSF does
not preclude the diagnosis because it may take hours afier
onset of the bleed before vou find RBCs in the CSF. Cerebral
arteriography is the procedure of choice for finding aneu-
rysmis.

Complications of SAH: After a sentinel bleed, rebleeding is
common. The risk is highest in the first 24 hours, but the risk
remains high for at least one month. Vasospasm may occur in
up to 70% of patients, and bu.gm‘; 3-5 days after the hemor-
rhage. It reaches a peak at 5-14 days, and resolves in 24
weeks. The third major complication is hydrocephalus, which
oceurs in 15-20% of patients after SAH, The likelihood of
hydrocephalus depends on the volume of intraventricular and
subarachnoid blood. Seizures may occur in 5-10%. 2/3 of
seizures begin within lhe I month after the hemorrhage,
while the remaining occur within the 1™ year.

The initial treatment is to prevent the aneurysm from bleeding
again, by surgical clipping. Once this is done, the réfaining
treatment focuses on preventing the complications, If surgery
is 1ot possible, you may treat the aneurysm using interven-
tional neuroradiological techmqms such as the ntroduction
of platinum coils.

Other aneurysms: Mycotic aneurvsms are caused by septic em-
boli—usually from bacterial endocarditis. They are usually
small and occur in the distal vasculature. This is in contrast
to saccular aneurysms that occur more proximally, at the
branch points of the arteries (e.g.. at the point where the
Middle Cerebral Artery branches off of the Internal Carotid
Artery).

Subduml ’m.matoma 15 not-always due to direct trauma, as de-
“celeration forces can also cause it. Subdural bleeds are usu-
ally of venous origin. Symptoms may be Muctuating. If the
hematoma has been there over a week, the blood may be iso-
dense and not seen on CT or MRI. Still, MRL is the best
means of diagnosis. '

Epidural hematomas, because of their arterial origin, evolve

more rapidly than subdural hematomas. These are usually
caused by temporal trauma that damages the middle men-
ingeal artery. It occurs in association with u,mp ral bone
fractures. Diagnosis is made by CT, which will identify Goth
the hematoma and the skull fracture. Symptoms arc mainly
due to compression of the underlying hemisphere and may be
relieved if you evacuate the clot and relieve the pressure.

Translenf global amnesia is transient short term memory loss.
PdtlLﬂlb recover Lompletelv within several hours. It is con-
sidered benign. It is listed here because most neurologists
consider the cause to be embolic; however, the exact cause is
unknown.
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1) When is t-PA effective for strokes?

2) What sensory and motor losses are seen with stroke
that affects the putamen?

3) How will an internal capsule stroke present?

4) How does a thalamic stroke present?

5) How does a pons stroke present?

6) How does a cerebellar stroke present?

7) Describe the symptoms of a subarachnoid hemor-
rhage.

8) After an SAH, when is the patient most likely to
rebleed?

9) Which is arterial in origin: subdural or epidural hema-
tomas?

10) What is Wernicke syndrome? How is it treated?

11) Describe the findings in subacute combined degen-
eration due to B> deficiency.

NEOPLASMS

CNS metastases typically cause slow onset of symptoms, al-
though they can cause an abrupt onset of symptoms if there is
hemorrhage into the tumor. Parenchymal brain metastases
occur most commonly with lung, ruml and breast cancer and
with melanoma and lymphoma. L)ur'&I metastases occur with

hmm ana lm state cancer.

pain; usuallw worse when lying down. New ons_et of bladder

“or bowel dysmmmm Le., Incontinence, urginw ete. are
very important symptoms that should alert vou to consider
spinal epidural metastases ... especially in the setting of new
onset back pain.

fn a pattent with a histoty of cancer and new onset card caal-
pression symptoms, metastases must be ruled out! Meningeal
malignancy is most frequent in lvmphomas. caw
bieast, and melanoma.

Treal metastases with whole brain irradiation and chemother-
apy, and give steroids for widespread metastases, an unap-
proachable single metastasis, or herniation. All treatments are
only palliative. For an approachable single metastasis, do
surgery. then irradiation. '

METABOLIC AND TOXIC

DISORDERS

Wernicke syndrome is characterized by global confusion that
worsens over days to weeks. Abnormal eye movements are
typical, and include horizontal nystagmus, and a disordered
conjugate gaze that progresses to ophthalmoplegia (usually a
6th cranial neuropathy). The pupils may become sluggishly
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reactive to light. The person may have trouble standing or
walking due to truncal ataxia. Wernicke encephalopathy is
due to thiamine (B,) deficiency.

Korsakoff syndrome merges with Wernicke. Korsakoff syn-
drome may emerge as the symptoms of Wernicke are treated.
The amnesia that occurs with Korsakoff can be both retro-
grade and anterograde. Attention and mentation appear nor-
mal. Patients will often confubulate because of the memory
problems,

Immediate treatment with thiamine resolves the problem of
Wernicke and prevents Korsakoff syndrome. Once Korsakoff

syndrome develops. thiamine has only partial effect on 50%
af these paticnts. Treatrmeat fr Wernicke enceplialopatly is
thiamine 50 mg IVPB and 50 mg IM. This is followed by 50
mg IM q.d. until a normal diet resumes, at which time the pa-
‘tient gets oral thiamine supplements.
In the Nephrology section we discuss how IV glucose given to
a chronic alcoholic causes a decrease in the already depleted
stores of phosphate and can cause hypophosphatemia. A

similar sequence can occur with the thiamine stores. and [V _

glucose can precipitate Wernicke encephalopathy in a thia-
mine-deficient person (e.g., an aleoholic).

Drug toxicity: Lithium—low serum Na' causes increased lith-
ium resorption from thé kidney. Toxic lithium levels cause
seizures and comay; treat with hemodialysis. Anticholinergics:
“mad as a hatter.” Dilated pupils, flushed, febrile, with sec-
ondary urinary retention.

DISEASES OF

MUSCLE AND NERVE
MYELOPATHIES

Myelopathy is spinal cord disease. Remember, “myelo-" means
bone marrow or, i this case, spinal cord—mnot muscle
(“myo”). Typical manifestations are gait ataxia. spasticity.,
and hyperreflexia. &

Subacute combined degeneration of the spinal cord 18 due ta
‘B{g deficiency, causing segmental loss of myelin (especially
in the dorsal and lateral columns). Initial symptoms are a

“pins and needles” feeling, followed by stocking/glove de-
creased reaction o pinprick, weakness, spasticity, clonus,
and extensor pla.mar reflexes. Mental changes include confu-
sion, apathy, delusions, paranoia, and mental deterioration.

AIDS patients get a vacuolar myelopathy with vacuolation and
deterioration of the dorsal and lateral spinal columns. When
AIDS patients present with myelopathy. vou must rule out
other causes such as spinal cord compression.

Besides tumor/lymphoma/myeloma, know the following com-
pression-induced myelopathies:

\ Cervical spondylotic myelopathy begins with changes in the

= iﬁfér\rﬂrtebml di&.u These Lhd]‘l"e% oceur uldduallv 3nd ac-

ates, 1t will compress a nerve mot, Causmg a r'lduulOp'lthy at
that level. This presents as numbness, weakness, and hypore-
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flexia in the corresponding region that is supplied by the
“nerve root. When the spondylosis becomes more severe, it
may begin to compress the spinal cord, causing spasticity,
hyperreflexia, and gait abnormalities (the same signs as spi-
nal cord compression).

If a rheumatoid arthritis patient presents with a post-op focal
neuro deficit, suspect C1-2 spinal cord trauma induced by in-
tubation. This is likely if the patient has chronic asympto-
matic C1-2 subluxation. Anesthesiologists are generally well
aware of this susceptibility. Of course, other mechanisms can
cause similar injury in these patients.

Thoracic sensory levels are: T4 at nipple line and T10 at um-
bilicus. Thoracic spondylosis is unusual; therefore, if a pa-
tient develops thoracic disease, it is almost always due to an-
other cause such as a tumor.

Lumbosacral: The spinal cord itself 1s not affected by L-S prob-
lems, but the cauda equina and nerve roots can be damaged
in this area of the spine—usually the L4, L5, or S1. These re-
sult in a radiculopathy (from Latin, radix = root). Affected
dermatomes are:

* L5 = great toe (L5 = Large toe) and
« §1 = lateral side of foot by the small toe ( S1 = Side of foot
near Small toe).

Affected myotomes:

e |5 = weakness of the great toe extensor and ankle dorsi-
flexion (standing on the heel), presents as foot drop;

'_S.}.a.: weakness of ankle plantar flexion (standing on the
toes). ] -

See Table 11-3 through Table 11-5.

| Lumbar spinal\-stends'is* [Know!; see Table 11-3] is a congenital
narrowing of the spinal canal. These patients are more sus-
ceptible to impingement of the cauda equina—secondary to
disc discase, ligamentous degeneration, and arthritis.

This compression is worsened by u right posture extending the
spine; patients complain of a deep _progressive 2 ache in the
legs after standing or walking Wteﬁ hese

symptoms are relieved by sitting or squatting (flexing
hips/spine). "

Differential diagnosis includes claudication, which also causes
symptoms when walking (i.e., worsens with exercise of the
leg muscles) but not when standing upright. See Table 11-3.

Confirm the diagnosis of lumbar spinal st s 1mpi
o MY, pinal stenosis impingement

9
Table 11-3: Lumbar Spinal Stenosis vs. Claudication

L=

Syringomyelia is a progressive myelopathy caused by cavita-

“fion of the central spinal cord. It can be idiopathic, develop-
mental, or acquired. About 2/3 of cases are associated with
Arnold-Chiari malformation—a congenital malformation in
which there is a downward shift of the cerebellum and me-
dulla through the foramen magnum into the cervical area of
the spine, sometimes with syrinx (cyst) formation.

Symptoms of syringomyelia typically occur across the shoul-
ders (“cape-like™) and upper Jimbs; the patient initially has
relatively normal sense of light touch and vibration, but no
sense of pain or temperature. When the anterior horn is al~
fected. weakness and atrophy of the upper [imbs occur—
starting in the hands and moving proximally to include the
arms and then shoulder muscles. Occipital and nuchal head-
aches are also very common.

| Spinal epidural abscess (a medical emergency) is often misdi-
agnosed initially. Predisposing problems include bacteremia
(pneumonia or IV drug use), furunculosis, and back injury. It
may start as a spinal osteomyelitis and progresses o an ab-
scess. causing cord compression.

Initial symptoms include a few days to 2 weeks of fever and
backache with localized tenderness. Then radicular pain, then
effective transection of the cord.

It is best diagnosed with MRL although CT is also used. Per-
form myelography if the abscess is not clearly seen by MRI
(or CT. if that was the only option). Treatment is immediate
decompression with lammectomy and drainage and then ap-
propriate antibiotics. Suspect this in anyone who has been
bacteremic from any cause and presents with back pain and
fover. Remember the main symptom of epidural abscess is
back pain.

Anterior horn cell problems [Know!] cause motor defects only.
Amyotrophic lateral sclerosiS (ALS), or Lou Gehrig disease,
is the most common cause of anterior horn cell disease. ALS
is almost unique in that it causes both upper motor neuron
and lower motor neuron signs—this is the hallmark of ALS.
A patient with ALS has diffuse hyperreflexia and spasticity
(upper motor neuron) along with fasciculations, weakness,
and atrophy (lower motor neuron). Polio used to be the most
common cause of anterior horn cell disease, SO NOW_ post-
polio syndrome must also be considered. (Post-polio syh=
drome causes areflexia and progressive weakness. “Spinal
muscle atrophy” is a set of hereditary disorders of the ante-
rior horn lower motor neurons.

NEUROPATHIES

Are symptoms better or worse with: N st
Neuropathies can be divided into several categories. If
WALKING STANDING SITTING | the process involves only one nerve, it is called
Frm— — mononeuropathy. M_ononeuropathies are generally due
Stenosis Worse | Worse Beticr to entrapment (as with carpal tunnel syndrome). If two
‘ or gn_me nerves are affected, the term mononeuropathy
L S = 1 mu tiplex is _used. Mononeuropathy multiplex results
Worse ‘ Better Better from systemic disorders like diabetes m!J vasculitis.
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1) What is lumbar spinal stenosis?

2) How is lumbar spinal stenosis diagnosed?

3) What is syringomyelia?

4) What should you suspect in a patient with back pain
and bacteremia?

5) What disease presents with BOTH upper moter neu-
ron as well as lower motor neuron deficits?

8) Nocturnal awakening with hand pain is frequently due
to what?

7) How do you distinguish between peroneal nerve com-
pression and L5 radiculopathy in a patient?

8) A hiker from Connecticut presents with new onset of
foot drop. What infection should you consider?

Those that symmetrically involve the peripheral nerves in a
diffuse manner are called peripheral neuropathies. There are
many causes of peripheral neuropathy (see below).

The workup for any neuropathy includes glucose, ESR,
creatinine, T4, CBC, and a chest x-ray. Serum protein elec-
trophoresis; immunoglobulin electrophoresis, and quantita-
tive immunoglobulin assays are also done if the patient is
> 40 years old. Along with inflammatory neuropathy, heredi-
tary neuropathies are the most frequently missed cause of
polyneuropathy. Therefore your evaluation of peripheral neu-
ropathies should include a careful family history!

Focal Compressive/Mononeuropathy

Focal mononeuropathies are caused by localized perlpheral
nerve damage—usually from a compression injury. The main
sites of compression are the ulnar nerve at the elbow, the
median nerve at the wrist, and the peroneal nerve at the knee
(discussed below). Because radiculopathies and mononeuro-
pathy multiplex can have presentations identical to focal
compressive neuropathies, they must also be considered in
the workup ofepatients presenting with the focal neuropathic
symptoms. [Know the following!]

~JAcute wrist drop] (radial neuropathy) is usually from nerve
CO]]‘Ipl’bbeU]‘l “but is occasionally seen as a result of diabetic
nephropathy (discussed below). It has been called “Saturday
night palsy” because it often is caused by drunks passing out
with an arm compressed beneath them. This usually resolves
slowly over several weeks or months.

[ Lower brachial plexus ||1Jury (2" surgery/tumor)
causes a claw-hand deformity.

ated with nocturnal awakening with hand pain or paresthesia.

It is usually due to repetitive stress. Initial treatment is neu-"

tral-alignment wrist _splints and modifying the repetitive
stress. Tf this is ‘ineffective, steroid injection may help. Next
step is median nerve release.

Image 11-3: C c.m.:u' namel
svitdrome drsal L hand

Image 11-4: Carpal tunnel
syadrome-palmar L hand

' Ulnar ncumpa_l}f')-' causes paresthesias in the little finger and a

decreased ability to abduct the index and little finger. It is
usually due to lesions at the elbow but also occurs at the en-
trance of the ulnar nerve to the cubital tunnel and at the wrist.
Rarely, trauma to the heel of the hand can result in an ulnar

injury,

._Sciatic nerve compression |can, like S1 radiculopathy, cause

difficulty standing on toes. Unlike S1, it does not cause a de-
creased. ankle jerk when compared to the opposite ankle.
Know Table 11-4.%

_ Table 11-4: $1 Radiculopathy vs. Sciatica

Able to Decreased

Tiptoe? Ankle Jerk?
S1 Radiculopathy NO YES
Sciatica NO NO

_Peroneal nerve compression’ [Know—see Table 11-5]. Com-

pression usually occurs at the proximal head of the fibula,
causing foot drop. L5 radiculopathy also causes foot drop. To
distinguish between the two: Patients with peroneal nerve
compression cannot evert the foot well but can still invert it,
while L35 radiculopathy prevents or hinders both eversion and
inversion. Also it is useful to test proximal L-5 innervated
muscles such as the hamstrings and thigh abductors, which
will not be affected with peroneal nerve compression. Know

Table 11-5: L5 Radiculopathy vs. Peroneal nerve Injury

/Carpal tunnel syndrome is median nerve entrapment FOO{P Able to ) Able to ,
" typically causing paresthesias and weakness to the Drop? Invert Foot? Evert Foot?
first 3 digits of the hand, but patients can have pain tou) .
o ; YES NO NO
anywhere in the arm or shoulder! Median nerve L5 Radiculopathy
entrapment at the wrist is almost invariably associ- | Peroneal nerve Injury YES YES NO
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that Charcot-Maric-Tooth disease can cause sy

lar to peroneal nerve ¢ compressron -

nploms 51m|-

Mononeuropath v Multiplex

Note that mononeuropathy multiplex can present identically to
the compressive focal neuropathies above.

Consider all of the following as possible causes of mononeuro-
pathy +/- multiplex: rheumatoid arthritis, DM (see next),

connective tissue diseases, vasculitis, polyarteritis, and Lyme
disease (think of this in a hiker with new onset footdrop).

When the cause is inflammatory, it is usually called mononeu-
ritis multiplex.

With suspected Lyme neuropathy. do an LP. This typically
shows high lymphocytes, high protein, normal glucose (the
other spirochetal disease, syphilis, can cause the same CSF
findings, so_do a VDRL also [the I.]'(ip()ncmd] antibody tests,

FTA-ABS or MHA-TP, can be positive in Lyme dlseaSLTJJ

treme fenderness. pain, some muscle w Lakncqsfatmplw and
occasional loss of biceps reflex; it improves in one or more
years. '

'BG:H s palsy’is caused by dysfunction of the external 7th cranial
nerve. It affects one side of the face, including the forehead.
Ttis usually idiopathic. It causes lpwlldlu’d] facial muscle pa-
ralysis, and occasionally results in no taste on anterior 2/3 of
tongue, loss of lacrimation, and hyperacusis. Pre-geniculate
[esions are associated with the loss of taste. salivation. and
lacrimation, while more distal lesions spare these functions.
Differentiating from cortical lesions is easy if the weakness is
pronounced. Cortical lesions spare the muscles of the fore-
head and upper eyelid. 80% recover completely. Prednisone
x 10 days (5d at 60 mg, 5d tapering) is often given Tor Bell's
palsy and appears to shorten the course.

Multiple sclerosis (MS): Although 10% of patients with MS
can present with an inflammatory radiculitis, MS is only
rarely a cause of an isolated mononeuropathy or poly-
radiculopathy.

Note: If a patient has intermittent symptoms ot a mononeuropa-
thy in an extremity, always ask about symptoms elsewhere in
the body at the same time. For example. if a patient has in-
termittent carpal tunnel symptoms but also has facial symp-
toms at the same time, this is more indicative of TIAs and not
an actual mononeuropathy.

Polyneuropathies

Inflammatory polyneuropathies: !LQ__uji]aip-B_zm‘_r’;__. is the most
common inflammatory polyneuropathy. Symptoms include
an ascending paralysis (including pulmonary muscles) and
areflexia caused by a segmental demyelination of the periph-
eral nerves. CSF examination typically shows an elevated
pmtgm_and ouqsionallx« a sl["htly increased u,ll mgnt.

map_@gggh1s is very useful but onl\ if 1{ IS staned mthm the
first 27 weeks of the dmaqc Low- ~and moderate-dose steroids
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dthaJ neurfﬁ\ may follow a vaccination and causes ex-

are confraindicated, although high-dose methylprednisolone
(1-2 gm/day) may hc]p—gspucm]ly if the patient is in a great
deal of pain (this topic is undergoing much debat‘_T’nm-
plete_recovery is the norm, but 10%_of patients ha\»e signifi-
cant residual weakness. S

m0t01 and sensory ncuropaihy and tonnerl}, was also Ld”t.d
peroneal muscular atrophy. CMT is by far (90%) the most
common inherited peripheral polyneuropathy; there are over
10 types.

There are two main types of CMT. Type 1 is demyelinative
(slows nerve conduction veloeity) and autosomal El('ll_’ni_l'_‘lﬁ_]‘ll,
whereas type I is axonal (conduction velocity is only slightly
slowed) and may be autosomal recessive or autosomal domi-
nant. CMT usually is of very slow onset (contrary to the
other neuropathies) and typically does not get severe. CMT
may present as a foot drop/weakness or sensory loss in a

stocking distribution.

e R

| Diabetic neuropathy [Know] is a peripheral neuropathy which
mainly causes sensory changes. Treatment: Am:mplyime +-
per‘ﬁhenazme is most effective for chronic, burning pain, or
carbamazepine for shooting pains. The aifcgted nerves that
cause motor changes include the third and sixth cranial
nerves. the peroneai nerve (foot drop), and the radial nerve
(wrist drop). Exam questions have the patient presenting with
dip_OplEl and (pick one) chronic sensory dybfum,mm wrist
drop. or foot drop.

L Ah,ohohc mumpath}, is the second most common ne!.lrop'uh)r

mmmg)ﬂal_dgfggnues—because We]I noumhcd Ellb()hl)'lt,h
rarely, if ever, develop neuropathy. Alcohol is directly toxic
to muscle tissue. Symptoms of alcoholic neuropathy start
with pain and numbness in the feet in a stocking distribution.
Patients slowly recover with multivitamin therapy an_d absti-
nence from alcohol.

Also consider fchronic inflammatory demyelinating polyneu=,

ropathy.” llus has a progressive weakncqs—ubu(lll—ham_ml
but sometimes proximal and distal—and de(:leabed sensation
similar to what Guillain-Barré has. Tt may follow a chronic
progressive or chronic relapsing course. As with Guillain-
Barré, LP and EMG are helpful in making a diagnosis.
Unlike with Guillain-Barré, ¢ |1.ll_.UCO_I’I.1L1.JI.dbth.qutnLL)(.JldSlLﬂ
recovery and prevent relapse. Plasmapheresis may help.

Diphtheria toxin can cause a painless polyneuropathy.

About 1/3 of panum with AIDS get a symmetric distal poly-
neuropathy that is sensory or sensorimofor (see AIDS under
Viral Infections on pg 11-7).

'Iouc polyncuropathy is usually sensory (paresthesias, pain,
etc.)Bs overdosage and arsenic should be ruled out. If the pa-
tient has acute onsect of ‘motor Lhal]lftb due to a toxin, con-
sider organophosphates as the cause.
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1) Describe a patient’s neurologic progression with Guil-
lain Barré syndrome.

2) Diabetic neuropathy usually is sensory; however, what
motor nerves are also occasionally affected?

3) What are the symptoms of alcoholic neuropathy?

4) Weakness that occurs with repetitive muscle move-
ments suggesis what disease?

5) When is the edrophonium test useful in myasthenia
gravis?

6) What are the symptoms of Lambert-Eaton Syndrome?

7) What laboratory value would you expect to be ele-
vated in muscular dystrophy-type diseases?

"\.Tﬁia_n]ipi deficiency often presents with a polyneuropathy:
80% of patients with Wernicke encephalopathy have a vari-
able degree of polyneuropathy: often with 6th cranial nerve
ocular palsy and ataxia in addition to the mental disturbance.

Porphyric polyneuropathy usually causes symmetrical proximal
muscle weakness.

Plasmacytomas: MM, etc. can cause a demvelinating periEheral
‘polyneurcpathy.

Denervated muscle results in hypo/atonia and rapid. extreme
muscle atrophy and fibrillation (not fasciculation, which is
more due to nerve irritation).

Differentiating between the polyneuropathies is aided by the
time of onset. Short time of onset (days) suggests porphyric,
Guillain-Barré, and certain toxic polyneuropathies. A very
long onset (over several years) is seen with the hereditary
disorders such as Charcot-Marie-Tooth or chronic inflamma-
tory demyelinating polyneuropathy. Subacute onset (several
weeks to 2 years) occurs in the majority: toxicity (lead and
glue-sniffing cause motor effects while INH and vincristine
cause_sensorimotor_effects); nutritional deficiencies (espe-
cially B|, By. and Bj,); parancoplastic (see Lambert-Eaton
below); and rheumatologic disorders.

NEUROMUSCULAR JUNCTION

Jumgenap— . ——rh . -
" Myasthenia_gravis| [Know] is an autoimmune phenomenon.
Patients have autoantibodies to the postsynaptic acetylcho-

Iine receptor. It is associated with thvmomas about 10% of
the time. Thymomas usually occur in older patients and indi-
cate a worse prognosis (higher mortality). Patients generally
present with intermittent symptoms, which are usually worse
at the end of the day. Diplopia and ptosis are common.
Weakening with repetitive muscle stimulation during the

© 2005 MedStudy

physical exam suggests the diagnosis—so weakness while
brushing hair suggests the diagnosis. ‘ e
Diagnosis of myasthenia gravis is best confirmed by means of
quantitative acetylcholine receptor antibodies. This test is
positive in 80-90% of patients with generalized myasthenia.
The edr

lc sign such as ptosis. Routine electrodiagnostic
studies, including repetitive nerve stimulation studies as well
as single-fiber EMG. are useful in confirming the diagnosis.
Do_thyroid function studies because 30% of these patients
with myasthenia gravis have thyroid disease. Do CT of the
chestin all confirmed diagnoses to rule out thymoma.
Treatment may consist of anticholinesterase agents. thymec-
id_m):_._iiudfor steroids. Of the anticholinesterase agents, pyri-
dostigmine has the fewest side effects. Thymectomy used to
have a bad name. but it is now recommended for most pa-
tients with generalized myasthenia, since 90% of myasthenic
patients without thymomas will have very good results. Re-
sults for patients with thymomas are worse. Cyclosporine

may also be effective. Prednisone is frequently used for ocu-
“rednisone ¢

lar myasthenia. and prednisone or plasmapheresis is used to

get the patient ready for thymectomy. '

Treat myasthenic crisis with plasma exchange or intravenous
immune globulin. Myasthenic Crisis is, by definition, when a
patient needs to be put on a ventilator, ——

Lambert-Eaton syndrome is associated with oat cell carcinoma
(2/3) and autoimmune diseases. It is itself an autoimmune
disease in which antibodies are produced that are specitic for
calcium channels in presynaptic peripheral nerve terminals—
causing decreased release of acetylcholine from the nerve
terminals. Typical symptoms are proximal muscle weakness.
aching thighs. dry mouth (autonomic dysfunction), and hy-
poreflexia, especially in the lower extremities. Lambert-
Eaton syndrome rarely involves the ocular muscles. 1T Tooks
like myasthenia gravis except that repetitive_exercise may
;T_lgi@gxmie the weakness. EMG can help distinguish between

the two.

MYOPATHIES

[Inflammatory: Dermatomyositis, polymyositis, and inclusion
body myositis. Both d/eml_aml_nyasi_tis__a,nd polymyositis cause
proximal muscle weakness. and both respond to glucocorti-
coids. Inclusion body myositis is a less common type of my-

Muscle biopsy in inclusion body myositis shows vacuolar in-
clusions. More in Dermatology section on der-

mato/polymyvositis.

Metabolic: In all types, there are mitochondrial collections in
muscle fibers, causing ragged-red fibers.
Duchenne muscular dystrophy is an X-linked disorder that
“causes progressive muscle weakness Starting at about 2 years
of age and progressing to death as a young adult. The weak-
ness is more proximal than distal. Look for an elevated CPK.
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[Myo:omc dvstlophy is a common inherited neuromuscular dis-
order. It is autosomal dominant with extreme variability in
expression. Some patients’ family members will have a sug-
gestive EMG but will not have symptoms. Main signs and
symptoms are weakness. sleep apnea, cardiac conduction de-
fects, mitral valve prolapse. and testicular atrophy.

'Charcot-Marie-Tooth disease is a myopathy already discussed
under polyneuropathies.

NEUROMA

| Morton neuromad (or Morton metatarsalgia) is a fairly common
"~ disecase of the foot in which the patient has metatarsal pain.
Generally it is diagnosed with MRI or ultrasound that shows
a small intrametatarsal ovoid mass. Differential diagnosis in-
cludes a metatarsal stress fracture. Treatment is surgical eu‘p

slomn.

| DEMYELINATING DISEASES

L}
. Muluple scle1051s {(MS) is a disease that usually begins between

the ages of 20 and 30. Women are affected more often than
men (ubout 2:1). The incidence is higher in higher latitudes
of both the 1101'them and southern hemlspherea. ‘An infectious
agent has been proposed as a cause: however, this is un-
proved. It is clear, however, that the demvelination that oc-
curs is due to an autoimmune process. 1gG immunoglobuling
to myelin can be found in the cerebrospinal fluid (when these
globulins are examined using elec-
trophoresis, a few “bands”™ appear,
thus the term oligocional bands).

MRI shows the characteristic pattem

~of myelin loss: however, MRI is
not diagnostic. The diagnosis must
be made by the history and exami-
nation, and is supported by the re-
sults of medical testing.

Image 11-7 shows an MRI with char-
acteristic findings of “high signal”
regions in the white matter of both
hemispheres.

Image 11-7: MRI of MS
patient

The neurclogical symptoms depend on the region of brain that
is affected. There are two types of MS: relapsing-remitting
and gradually progressive. The relapsing-remitting type can
transform into the progressive tvpe.

There is no cure for MS. For acute attacks, especially those that
cause severe symptoms (such as visual loss), the treatment is
high-dose corticosteraids. Methylprednisolone, 1 gm/day for
seven days, can be followed by a rapid prednisone taper.
B;:ta 111ter:telon5 (2 \vonex Ble.bLl’OI]. ) are effective in lim-
iting the number and severity of relapses, and can slow the
progression of discase in the chronic progressive form. An-
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other therapy is copoiymer 1 (Copaxnne ), a mlxture nf four
ammo acids.

The MRI is the diagnostic test of choice. In patients \\11?1 MS,
the MRI shows white matter disease. which is very character-
istic for MS. White matter disease due to ischemic disease
(elderly) and vasculitis both have a very different pattern of
distribution from that seen with MS. Evoked action potentials
can establish the diagnosis of MS by identifying a clinically
silent second lesion. 90% of MS patients have increased [gG
and oligoclonal TgG bands in the CSF (virtually all cases of
subacute sclerosing panencephalitis also have increased 1g().
So the workup includes an MRI, an LP, and evoked poten-
tials. Treat acute attacks with ster roids, ACTH, which stimu-
lates the release of endogenous steroids, is not used much
now.

rPlO"ldS‘ol\' multifocal leukoencephalopathy) (afl fects white mat-
ter only) is a progressive demyelination that i is usually seen
in patients with AIDS. Tt is associated with the papovavirus.
Visual defects are common—usually a homonymous he-
mianopia. Other symptoms include mental Lhdn}:eﬁ such as
personality change, confusion, and dementia. Motor weak-
ness occurs late in the disease. Diagnose with brain biopsy.

[Central pontine myelinolysis (osmotic demyelination syn-
drome) occurs in a patient with severe hyponatremia that is
corrected too quickly. It may occur whether the onset of hy-
ponatremia is acute or subacute, but is more likely the longer
the patient has been | hyponatremic. These patients may pre-
sent with quadriparesis, mutism, pseudobulbar palsy, swal-
lowing dysfunction, and/or locked-in syndrome. See the Ne-
phm]ogy section under hyponatremia for more.

MOVEMENT DISORDERS

PARKINSON DISEASE

Parkinson disease (PD) is a clinical diagnosis.

Parkinson disease is caused by a dropout of dopamine-
producing cells in the substantia nigra of the midbrain. In a
normally functioning brain, the nigrostriatal neurons produce
dopamine. This dopamine is released in the basal ganglia,
where it has a complex effect on the motor system. When
there is a decrease in dopamine from deterioration of the sub-
stantia nigra. slowness and stiffness result.

Note that many drugs can cause secondary parkinsonism. The
usual culprits are dopamine-depleting drugs such as reserpine
or dopamine antagonists such as ptholhla?mu or butyro-
phenones. You must exclude these causes before the diagno-
sis of PD can be made.

Signs and symptoms ot PD: Four major characteristics: Resting
tremor. Rigidity and flexed posture. Retarded movement, and
loss of postural Reflexes (4 R's).

* Resting tremors at a rate of 435 Hz (cycles per second) oc-
cur in the distal extremities. Tremor is usually the first
symptom noticed.

¢ Parkinson patients have diffuse increased muscle tone,
which, combined with the tremor, causes the “cogwheeling”
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) What findings in CSF are helpful for the diagnosis of
MS? What other tests are done for the workup of MS?

2) What causes Parkinson disease?

3) Name the 4 Rs of Parkinson disease.

4) |s dementia common in Parkinson?

5) What are the common side effects of L-dopa?

6) What is the classic eye finding with progressive su-
pranuclear palsy?

7) What is the treatment for progressive supranuclear
palsy?

8) What is the rate for a normal physiologic tremor?
9) What is the rate for essential tremor?

seen with passive range of motion of the limbs. The flexed
posture includes the entire body. The spine, elbows. hips.
and knees are flexed. Classic hand position is flexed MCP
joints with straight IP joints.

* Hypokinesia and bradykinesia are the most common find-
ings. With hypokinesia, the patient has decreased amplitude
of itentional motions—especially with repetitive tasks.
Bradykinesia is difficulty iitiating movement, slowness of
movement, and decrease or loss of spontancous movement
(masked facies, tendency to sit motionless, decreased blink-
ing, etc.).

* Loss of postural reflexes eventually causes falls and then
inability to stand without assistance. The festinating gait is
due to impaired postural reflexes. It occurs as the patient
walks faster and faster to keep under the forward center of
gravity caused by the forward-curved body.

Note that 30-50% of affected patients dcve[op dementia.

Treatment of PD; ! Maintaining activity levels and exercising are
important goals that keep patients independent as long as
possible. There are two approaches for treatment: increasing
the dopamine and decreasing the acetylcholine. The dopa-
minergic approach is the mainstay of therapy. Agents used in
the trcatment of parkinsonism: Ievodopa plus carbidopa (Si-
nemet"), amantadine, bromocriptine, and deprenyl. Treat-
ment decreases the symptoms and may slow progression of
the disease, but will not reverse the discase process.

Mild symptoms may respond to al"lth]'lOlll"iB!'gICS such as aman-
tadine, Cogentin", and Artane”. Anticholinergics can cause
altered mental status, including psychosis, espeuallv in pa-
tients > 70. Antihistamines and tricyclics, which have some
anticholinergic properties, may be used in older patients for
initial therapy.

The mainstay of treatment for moderate symptoms is L-dopa.
which is combined with Ldrhidopa n the preparation (,aHed
Sinemet”, L-dopa act
in the bq_s_al_ ganglia. The carbldcpa decreases the penphexal
effects of L-dopa, such as postural hypotension and cardiac
arrhythmias. It does not help with the central side effects of
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L-dopa. A high protein diet can block the absorption of L-
dopa. Drug holidays are ineffective with L-dopa.

Although L-dopa is the most effective drug for PD, because it
has so many long-term complications its use is delayed as
long as possible—especially in younger patients. Selegiline.
(deprenyl) delays the need for L.-dopa for 6-12 months.

(L-dopa side effects are significant and frequent. The worst side

~effect is mvoluntary movement disorder, which may present
as facial-lingual dvstonia, chorea, and athetosis. Also, psy-
chiatric symptoms develop in 30% of patients. These range
from agitation, confusion, and depression to hallucinations.

Og-off phenomenon i PD is the alternating hyperkinesia and
“hypokinesia that develops in about 20% 0I patients. It usually
occurs after several years on L-dopa and is thought to be due
to decreased response to [.-dopa. )

To reduce the overall daily dose of L-dopa or to even-out the
~ serum levels of this drug, other medications such as bromo-

criptine (dopamine receptor anromsl} or deprenyl (Eldepryl®:

selegiline) are added. Deprenyl is an MAOQ inhibitor (which
blocks the catabolism of dopamine). It is the only drug that
may (not proven) slow the progression of the disease. Both
allow a decrease in the dosage of Sinemet. Either one can be
used as monotherapy for PD, but has a weaker benefit than
[L-dopa.

Neural tissue transplant and vitamins C and E are being evalu-
ated.

PROGRESSIVE SUPRANUCLEAR PALSY

Progrusivt. supranuclear palsy (PSP) is stii Parkinson
disease in that patients have similar brad_}kmesm abnormal

~ oait. increased muscle tone. and tend to develop mild demen-
tia. These patients tend to have an erect posture with hll&f‘
extension of the neck—especially later in the course of the
disease. They usually do not have a tremor. Within 2 years
the patients develop the classic symptom of a vertical oph-
thalmoplegia in which the patient cannot voluntarily look up
or down, At this time the patients have troublc reading, cat-
ing, and walking down stairs. Within another 2-3 years. the
patients may be unable to walk. There is no specific treat-
ment, but tricyclic antidepressants may help some of the
symptoms.

TREMORS

| Action tremorq occur with intentional movement and disappear

at rest. Thev have two main causes:

= exaggerated physiologic tremor
* essential tremor

The rate of the normal physiologic tremor is 9 Hz. It is aggra-
vated by anxiety, hyperthyroidism, and certain drugs (theo-
phylline, beta-agonists, ctc.) Essential (familial) tremor has a
rate of 7 Hz. It is autosomal dominant and benign. The essen-
tial tremor is decreased by ingesting a little alcohol.
pranolol is effective in half of patients; primidone may help
the others.

Neurology 11-17




TARDIVE DYSKINESIA

lerdm d\’kaebm is mual!v a result of long term a]lllpby-

md ‘neck. OCCdSlOll‘ll]y it aﬂu.tb tha_:__l_;@_bb E\Lhangmw the
dopamine antagonist antipsychotic with reserpine may help
but reserpine also may cause tardive dyskinesia because it is

a dopamine-depleting agent.

OTHER MOVEMENT DISORDERS

Neuroleptic malignant syndrome is an unusual response to an-
tipsychotics, resulting in fever, rigidity, and altered mental
status.

| Hemifacial spasm, is a motor analogue to trigeminal neuralgias
(tic._douloureux). 80% of patients have a tortuous, dilated
basilar artery that irritates the facial nerve! Trcat with surgery
or carbamazepine.

‘Gilles de la Tourette is treated with haloperidol.

Torticollis is treated with botulinum toxin.

Blepharospasm is bilateral eye closure, which may be accom-
panied by Meige syndrome (which has grimacing, smacking
lips. and twisting of the neck). Botulinum toxin pmude\.
temporary relief.

MISCELLANEQOUS SIGNS,

SYMPTOMS, AND DISORDERS
ACUTE ONSET UNILATERAL BLINDNESS

In older patients, this blindness is usually due to either ischemic
optic neuropathy (secondary to giant cell arteritis or idio-
pathic) or retinal artery occlusion (secondary to emboli from
the caratid artery or heart). In the younger patient, think optic
neuritis, but sometimes it can be from migraine. Migraine-
induced blindness usually resolves rapidly, whereas blind-
ness due to any of the other mentioned causes is prolonged or
permanent. See Table 11-6,

There are two common ocular manifestations after an episode
of uptia, m.uriiis Thn,sc are dimmino ot‘\ ision '11"[61 e‘idiLi‘sL
pllpﬂ ¢ atrerem pupl]hr\« detecL ) Witht NTarLuw Gunn pupik:
the affected pupil will constrict when hOht is directed at the
other ‘eye but not when the light is shone directly at it. There
is impaired direct light reflex but normal consensual re-
sponse. When a bright light is shifted from eye to eye, it ap-
pears that the affected pupil dilates (although it is actually

only recovering from the consensual response).
Ischemic optic neuropathy, optic neuritis, and papilledema all
" can present with swollen discs with fundal splinter hemor-
rhages. Remember that temporal (giant cell) arteritis also
causes diplopia and j Jau claudication.
Although most cases of optic neuritis rapidly resolve, about
70% of persons with optic neuritis eventually are dmnnmcd
with multiple sclerosis, although it may take many years.
\/Ia]umer:m_ as a cause of blindness (mono/bi) can be 1uled out
with evoked action pOTE]]lIaI‘\

DIPLOPIA

Psa.udmumor cerebri producea headache and horizontal diplo-
~pia and usually occurs in premenopausal (childbearing age)
obese women. There is also an increased incidence during
pregnancy. Drugs that may cause it are glucocorticoids, tet-
racycline, and vitamin A. Severe, irreversible visual loss oc-
curs il 10% of patients. CSF pressure > 250 for diagnosis.
CT and MRI are usually normal except for small ventricles.
Usual treatment is with diuretics or frequent Iumba! punc-
tures.

SCOTOMAS

Scotomas are not associated with blindness. Do a complete
ophthalmologic exam on any patient with any type of
scotoma.

_Acephalic migrain¢ (migraine without headache) can cause
“fortification scotomas™ that constantly change in size and
may be bilateral. o

OVoore’s Tightning stFeaks-oceur in older patients upon entering
a darkened area. They are caused by the vitreous pulling on
the retina: they are benign.

Retinal detachment causes flashes followed by decreased vision
(from bfood) or increased floaters.

VISUAL FIELD DEFECTS

Bitemporal hemianopsia’is not caused only by _pituitary adeno-
mas. Other possible causes are: craniopharyngioma, men-
ingioma, aneurysm of the circle of Willis, and, rarely, sarcoi-
dosis and metastatic carcinoma.

DM and MS can cause oculomotor pa]au.b wnlhout pupillary
L.h'mgcs

Table 11-6: Causes of Acute Onset Unilateral Blindness

Age Disease

i Eticlogy

Older (> 30)

Anterior ischemic optic neuropathy OR

Giant cell arteritis or Idiopathic

Central retinal vein occlusion

HTN: amaurosis fugax if transient

Younger (< 40) | Optic neuritis

Think MS! Common 1st presentation
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1) What is a Marcus Gunn pupil?

2) What is acephalic migraine?

3) What are flashes followed by decreased vision sug-
gestive of?

4) What is the quariet of symptoms that can occur with
narcolepsy?

.Reﬂex qympathenc d\estrophy causes pain, swelling, dysesthe-
sias, and vasomotor instability in an extremity after a trau-
matic injury.

INCONTINENCE

Incontinence has many causes: Dementia and stupor. frontal
lobe lesions. pyramidal tract dysfunction. dysautonomias
(Shy-Drager, Parkinson), spinal cord/nerve root lesions, pe-
ripheral polyneuropathy, bladder/rectal problems. Stress in-
continence (incontinence with sneeze or cough) is common
in women who have had children delivered vaginally.

IMPOTENCE

Impotence: ‘i\«'mpalthiL innervation is responsible for ejacula-
tion and erection in response to mental stimuli and during
REM sleep. The pamb)mpdlhetu reflex arc causes erection
to tagi_ﬂ_q_jsimwlu_\, so patients with sympathetic denervation
can still have sex. They work independently of each other.
“Point and Shoot” “Parasympathetic and Sympathetic.”

NARCOLEPSY

Narcolepsy 1s associated with HLA-DR2. Narcolepsy quartet:
1) narcolepsy
2) cataplexy (3/4 of patients! With excitement. limbs become
flaccid.)
3) hypnagogic hallucinations (occur as patieut talls asleep)
4) sleep paralysis (on waking). Treat with methamphetamine
or methylphenidate. Treat the cataplexy with tricyclics.

OTHER

barcmdoms Neumsarcmdoms is uncommon and presentz. as
Patients ubually have ihe commoner signs of ﬁwwldom All
types, including intracranial masses. are treated with predni-
sone.

Collagen vascular diseases: Sjdgren syndrome—23% get neu-
rologic complications.
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OPEN-ENDED QUESTIONS

1) Name the 3 factors that define a stroke.

[Sudden onset, symptoms persist > 24 hours. and the neurological
deficit fits a vascular area of the brain. Subarachnoid bleed is an
exception to the last criterion. |

2) What are the 3 most common sources of a subarachnoid
bleed?

[Cerebral saccular (berry) aneurysms, hypertensive intracerebral
hemorrhage with ventricular rupture, and A-V malformations. |

3) Which type of cerebral hemorrhage will usually not have
focal neurologic signs?

[Subarachneid bleed.]

4) Where do half of all intracerebral bleeds originate? What
are the signs and symptoms of a hemorrhage in this area?

[The putamen and adjacent internal capsule. If it involves the in-
ternal capsule, there is contralateral hemiparesis and usually sen-
sory loss and hemianopsia.]

5) In which type of hemorrhage is there a “thunderclap™
headache and in what type 1s there a dull headache?

[ Thunderclap: subarachnoid; dull: intracerebral. ]

=

6) What are the sequelae of amyloid angiopathy?

[Amyloid angiopathy is a cause nfmulu infarct dementia and is
also found in patients with Alzheimer disease. I causes recurrent
intracerebral bleeds.]

7}  Which type of stroke is suggested by a recent history of
TIAs?

[Thrombotic stroke. Embolic strokes are usually not preceded by
TlIAs.]

8) How do you differentiate middle, posterior, and anterior
cerebral artery emboli from the patient’s symptoms?

[With mid_i,u;_.mgubplu\ th: hemi[ambih.is_&,;orsl_mm&_ih&@

maost at'fected in T.ht leg, with Lhc arm less ai‘}catcd and 1hl. fdr_t.
“unafTected. Posterior embali usually cause only homonymaous
hgmianopsia.]

9) In what way does the onset of symptoms differ in throm-
botic and embolic strokes?

[Thrombotic: slow. stepwise progression. Embolic: abrupt; neura
deficit is worst at onset, |
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10) What is the lateral medullary syndrome and what type of
stroke causes it?

[Alse called Wallenberg syndrome, it is caused by a vertebral
-‘Lm]\t’: It results in a mixed bag of symptoms {nausea, vomiting,
dgmus ipsilateral Horner syndrome, ipsilateral palate and
vocal cord weakness, and “crossed” sensory loss [ipsilateral face
and contralateral body])]

11) What cardiovascular disorder is associated with lacunar
infarcts? How do the symptoms of lacunar infarcts differ
from other cerebral infarcts?

[Small artery disease, usually due to chronic hyperiension. Lacu-
nar infarcts are the only cerebral infarcts that present w ith pure
hemiplegia or pure hemisensory 5tr0LL ]

12) If a patient from an MVA gets a CT that shows a lenticu-
lar blood clot adjacent to the left temporal skull, what type
of hematoma is this?

[Epidural hematoma.]

13) What is the two-step approach to treating a patient WIth a
single approachable brain metastasis?

[First surgery. then irradiation.|

14) What areas of the brain must be damaged/impaired to
cause a coma?

[Either the reticular activating system or both hermispheres of the
brain.]

15) What triad of symptoms is seen in Wernicke encephal-
opathy?

[Wernicke encephalopathy (due to a By deficiency) presents with
at I...m.t U‘le first 2 u.umponi_mu of the triad of ocular nerve palsy,

16) What is the difference between Wernicke encephalopa-
thy and Korsakofl syndrome?

[KorsakolT syndrome {or psychosis) is the residual amnesic state
that stays after the Wernicke encephalopathy has resolved. Pa-
tienis with KorsakofT syndrome have a decreased ahility to learn
despite normal level of aleriness and normal immediate recall.
Treatment of Wernicke encephalopathy with thiamine will pre-
vent Korsakolf syndrome. |

17) What is the most common cause of coma?

|Drugs.]

18) For the following scenarios name the most probable
cause of coma: a) A comatose patient arrives to the ER
breathing shallowly. Pupils are pinpoint and doll’s eyes are
negative. b) Same presentation except pupils are 4 mm and
nonreactive.

[1) Narcotic overdose. b) Barbiturate overdose. |
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19) In which way does the onset of symptoms differ between
uncal vs. central herniation?

[Central herniation results in early decreased consciousness and
little effect on pupils whereas uncal herniation compresses the
oculomotor nerve, causing an ipsilateral dilated pupil and oculo-
molor paralysis except for upward and lateral gaze.]

20) What 1s the difference between locked-in syndrome and
vegetative state?

[Locked-in syndrome: Lesion spares the RAS, but atfects the
lower brainstem. causing paralysis and mutism. The EEG is nor-
mﬂir \*’cgclam ¢ state: severe. bilateral cerebral dvsfunction
(doll’s eyes are normal) with an operating RAS. These patients
sleep and wake normally, but have no copnitive function. It is of-
ten caused by anoxic brain damage].

21) Is the EEG required for the diagnosis of brain death?

[No. Just dacument that the patient is unresponsive. has no pupil-
lary function. ne doll's eyes, and is apneic. EEG is helpful. but
not required. |

22) What is the most common myelopathy affecting only
motor function? What are the classic physical findings
seen with this disorder?

'[Amyulmphic luteral selerosis (ALS. Lou Gehrig disease). Polio
was once the most common cause of anterior horn disease. Clas-
sic findings in ALS include diffuse hyperreflexia and spasticity
(= upper motor neuron = myelopathy). along with fasciculations.
wcakﬁ_css, and atrophy (lower motor neuron).|

23) What are the signs of post-polio syndrome?

[Areflexia and progressive weakness in a patient with a history of
pnhu ]

24) What eftect can By, deficiency have on the spinal cord?

[1t causes a syndrome known as “subacute combined degenera-
tion of the spinal cord,” which presents as a generalized myelopa-
[il) 7

25) If an AIDS patient presents with gait ataxia, spasticity.,
and hyperreflexia, what are two of the most probable
causes?

[Spinal cord compression must be ruled out. Another cause that is
oceasionally clinieally significant is vacuolar myelopathy.]

26) What is the probable diagnosis if a patient has lower
extremily pain and weakness that occurs when walkmg
down hills or standing upright, and resolves when sﬂ'tmg or
bending forward?

[Lumbar spinal stenosis. |

27) What is the Arnold-Chiari malformation and what disor-
der might it cause?
[Downward shift of the cerebellum and medulla through the fo-

ramen magnum. It is the most common craniovertebral cause of
syringomyelia. ]
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28) In what way does a radiculopathy differ from a myelopa-
thy?
[Radimlopam} is a li)“ er mmnr"%nqory neuron problem, and
crve pathway. Mye-
lqpnuly Is an upper motor neuron problun in which there is spas-
ticity and hyperreflexia below a certain nerve level.]

29) What is the preferred initial test in diagnosing a sup-
posed spondylitic myelopathy?

[MRI. If then needed, a myelogram with metrizamide.]

30) What are the similarities and differences between sciat-
ica and S1 radienlopathy?

[Although huth cause difficulty standing on tiptoe, $1 radiculopa-
thy also causes decreased ankle reflex.]

31) How is peroneal nerve compression differentiated from
L5 radiculopathy?
[Although both cause foot drop and trouble everting the foat.

with L3 radiculopathy the patient is also unable to invert the
foot.]

32) What are the usual causes of mononeuritis multiplex?

[Rheumatoid arthritis, DM. connective tissue discases, vasculitis.
polyarterius, and Lyme discase.]

33) How does diabetic neuropathy present? How are the
dysesthesias treated?

- [Diabetic mononeuritis +/- multiplex usnally causes sensory
changes. Treat the dysesthesias withamitriptvline +/- per-
phenazine, which works best for chronic, burning pain or with
LdLblelLlZ»]JlIlL.ﬂ]I..éhOOLI.ﬂL pains. The motor neuropathies in-
clude cranial nerves 111 and V1. the peroneal nerve (fool drop),
and the radial nerve {wrist drop).]

34) What is the most common inflammatory polyneuropa-
thy. how does it present, and how is it treated?

pldbiIﬂperﬂSlb 11 W 1th|n 2 wecks 01 onset. HJnh dose steroids are
controversial.]

35) What are the classic MRI findings in patients with mul-
tiple sclerosis?

[The MRI shows white matter disease very characteristic for MS.
The white matter disease due to ischemic disease and vasculitis
has a different pattern of distribution.]

36) In what patient group is progressive multifocal leukoen-
cephalopathy seen: what is its etiology?

[AIDS patients. It 1s & progressive demvelination associated with
the Bapovavirus. ]
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37) Why should thyroid function tests always be done for
patients with myasthenia gravis?

[Because TFTs are abnormal in 30% of these patients. ]

38) How does Eaton-Lambert syndrome differ from myas-
thenia gravis?

| Eaton-Lambert syndrome is associated with oat cell carcinoma
and agtoimmune discases. [t causesa thTme ncmop*ﬁhv hkn.. my-

aath;ma but spares. mwks ] =il i

39) What are the 4 major clinical characteristics of Parkin-
son disease?

[The 4 R's: Rigidity. Resting tremor. Retarded movement, and

loss of postural Reflexes.]

40) What mechanism allows both anticholinergic and dopa-
minergic drugs to be used in the treatment of Parkinson

disease?

[Parkinson disease is thought to be caused by an overactivity of
cholinergic neurons in the hasal panglia. which is due to a de-

creased inhibitory effect of the dopamine- -producing neurons in
the substantia nwrd nfthe midbrain. |

41) Which type of tremor is decreased by ingestion of'a little
BTOH?

| Essential tremor.]

42) What motor disorders respond to botulinum toxin?

[ Torticollis and blepharospaso fas in Meize svndrome]. |

43) An AIDS patient with multiple ring-enhancing lesions
seen on CT of the head is probably infected with what or-
ganism?

[Toxoplasma gondii.]

44) What is the usual cause of non-epidemic viral encephali-
ts? How i1s this diagnosed and treated?

[Herpes simplex. Diagnosis is made by PCR test of the CSF for
herpes virus. Treat with acyclovir.]

45) Name 3 types of encephalitis caused by slow viruses.

[1} Subacute sclerosing panencephalitis (SSPE), 2) Progressive
multifocal leukoencephalopathy (PML), and 3) Jakob-Creutzfeldt
disease (JCD).]

46) What is the most common worldwide parasitic CNS in-
fection? How is it transmitted? How 1s it treated?
[Neurocysticercosis, which is caused hy the tapeworm Taenia
solium, which is transmitted by ingesting contaminated [ood or
water. Treat with-albendazole (first choice) or praziquantel. Note:
Niclosamide is also used to treat tapeworm, but it works only on
those in the intestine. |
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47) What is the first sign on physical exam seen in a patient
with early HIV encephalopathy”

[Decreased motor skills, seen as deterioration of penmanship. ]

48) 1If a patient being treated for AIDS presents with general-
ized muscle weakness and an elu.\ ated CPK, what is the

probable cause”

49) What is/are the usual cause/s of acute onset of unilateral
blindness in a 30-year-old patient? In a 60-year-old pa-
tient?

[30-year-old: optic neuritis. 6(-year-old: cither 1schemic oplic
nr.‘].lﬂ!pdlh\. or retinal vein ocelusion.]

50) If a 60-year-old patient with acute onset of unilateral
blindness also complains of jaw claudication, would the
diagnosis be retinal vein occlusion or ischemic optic neu-
ropathy?

[Ischemic optic neuropathy. Jaw claudication is caused only by
ziant cell (temporal } aE'iIir‘.i -

51) If a 30- year- -old patient complains of dimming of vision

after exercise, what is the suspected etiology dl‘l(l what spe-

cific test should be done on physical exam to further clar-

ify the diagnosis?

[Optic neuritis, Cheek for an afferent pupil defect (Marcus Gunn

pupil). In this. the pupil constricts when light is di ru,iui at the

other eve bul not w lu.n the 11uhl is shone dm,ul\u atit]

52) If a 65-year-old patient complains of bright flashes of
light when going into a darkened area, what would be the
probable cause? What prognosis does this have?

[Moore's lightning streaks. Benign.]

53) How does dementia differ from encephalopathy?

|Dementia is a progressive detertoration of cognitive function in a
patient with a normal level of consciousness. Encephalopathy, on
the other hand, causes altered level of consciousness—I{rom delir-
ium to stupor. Demented patients have deterioration in memory,
_|Lll.lUI’I]LI‘l[ and abstract L]mlkmu ]

54) What are the treatable dementias that must be excluded
in a dementia workup?

[Drugs. By deficiency (which can also cause a polyneuropathy
and mvnlupdlh_y with a spastic alaxia), Wilson disease (can alse
causc cerebellar ataxia and psychiatric symptoms), heavy metal
poisoning (arsenic, mercury, and lead), l]ypnlh\ roidism, ehronic
subdural hematoma, and normal pressure hydmwphalus Also
consider infection and inflammation: syphilis, sarcoidosis,
chroniec meningitis, lupus cerebritis, Whipple disease, and vaseu-
litis. |
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55) What type of dementia is suggested when the dementia
had an acute onset (over weeks) and the patient has an ex-
aggerated startle reaction?

{Jakob-Creutzfeldt disear\a

56) What cause would you suspect in a 52-year-old patient

presenting with urinary incontinence, a wide-based gait,

concrete thinking, and fairly poor memory? What do you
see on CT with this problem?

[Normal-pressure hydrocephalus. The CT/MRI shows enlarged

ventricles without correspondingly enlarged sulei (i.e., not atro-
phied).]

57) How does the Shy-Drager syndrome differ from Parkin-
son disease?

[Shy-Drager syndromie is the combination of l‘arkmson symp-
toms with: ‘aulonomic insufficiency.]

58) What is the classic physical finding in progressive su-

pranuclear palsy that differentiates it from Parkinson dis-
ease?

[ These patients have findings similar to those seen in Parkinson
disease but, in addition. patients with mpranuc]ear palsy cannot
wluntarlly look down or up. They usually do not have a tremor. ]

59) How are the mental changes seen in depression different
from those seen in dementia?

[Immedml\, recall 15 usually good in dementia and poor in dt,pres-
sion. Many other symptoms are similar except patients with de-
pression do not have grasp and suck retlexes. |

60) Why is ergotamine not used for more than one treatment
regimen every 3—4 days?

[It can cause rebound headaches.]

61) How does the pain in a cluster headache differ from that
in a classic migraine headache?

[Migraine headaches are usually unilateral. intermittent, throb-
bing headaches lasting from 4 hours 10 3 days. Cluster headaches
oceur daily for several weeks and then stop occurring for a long
period of time. They often wake the patient in the AM or soon af-
ter falling asleep in the evening (they often start in REM sleep).
Symptoms usually consist of an “ice pick-like™ or “hot poker—
like” sharp periorbital pain. The pain peaks early (5-10 min) and
is short-lived (up to 2 hours. but usually 30-45 min).]

62) Which type of headache is associated with an 1psﬂateral
Horner syndrome, tearing, and rhmorrhea‘?

[Cluster headache.]
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63) What is the treatment of choice for an acute cluster head-
ache?

[Oxygen. 8-10 L/min, is the treatment of choice in an acute clus-
ter headache. Other drugs that may work are 4% lidocaine nose
drops (only occasionally effective), fast-acting ergotamine, and
sumatriptan (a serotonin agonist). ]

64) In what ways does a tension headache differ from a mi-
graine headache?

[Tension headaches are typically chronic, bilateral, constant, sev-
cral hour, daily, with the feeling of a tight band around the head
(non-throbbing ). Migraine headaches are usually unilateral, in-
termiltent, throbbing headaches lasting from 4 hours to 3 days. |

1

65) How is acute labyfinthitis differentiated from vestibular
neuritis as a cause of vertigo?

[Aq;uh, ]ab\eri.nlh.itis is ai.mitar 1o »estibular ncuri is

in that it pre-

assc:crag;gn h,ca.ung_lr.nsa

66) Which causes of vemgo are associated with hearing
loss?

[Acute labyrinthitis, :Lmlmwtvwside toxicity, and Méniere dis-
ease ] 5

67) Which anticonvulsant drugs are associated with: Ataxia?
~ Liver failure? Gum hyperplasia and hirsutism? Leukopenia

\J J/[\’“/‘” and thrombocytopenia?— ~ ~ Ybﬂw&u'}‘m AL

LJFl).la can be caused by any of the seizure medications, Liver
failire can be caused by valproic acid. Both gum hyperplama and
hirsutism may oceur in patients on phenytoin, LequJpcnla and
Ihrqrnhowmpcma carhamazepine. |

68) How do the medical treatments for the 3 classes of sei-
zures differ?

[1) Petit mal/absence seizures are treated with valproic acid or
ethosuximide. 2) Grand mal seizures arc treated with phenytoin,
carbamazepine, valproic acid. and sometimes phenobarbital. 3)
Focal'and caomplex partial seizures are treated with phenytoin or
carbamazepine (primidone and phenobarbital are alternatives).
For especially refractory seizures, surgical ablalmn of the epilep-
tic focus may be done. ]

69) What are the 4 classic findings in a patient with narco-
lepsy (the narcolepsy quartet)?

[Narcolepsy quartet = 1) narcolepsy 2) cataplexy (with excite-
ment, limbs become flaccid.) 3) hypnagogic hallucinations {occur
as patient falls asleep) 4) sleep paralysis (on waking).|

Neurology 11-23
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bination therapy decreases development of resistance.
Moderate to severe inflammatory acne:

This usually requires oral antibiotics or oral isotretinoin in
addition to the above topical therapy. The oral antibiotics
used are tetracycline, doxycycline, minocycline, and eryth-
romycin. TMP/SMX is occasionally used. Isotretinoin (Ac-
cutane™: 1.0 mg/ke/d) is highly effective in resistant cases
but is also a powerful teratogen.

Acne rosacea: (mostly middle-aged patients) acne-like lesions,
erythema, and telangiectasias on the central face. Even be-
fore the lesions. the pa-
tients may have a flushing
reaction to various stimuli
(alcohol, stress, etc.). Once
the rosacea manifests, the
flush may become perma-
nent. Rhinophyma (big
nose) also occurs. Treat-
ment is usually tetracy-

sl ot

E
i

cline. topical metronida-

zole. or sulfacetamide " :

preparations. image 12-4: Acne rosacea
HIDRADENITIS

Hidradenitis Suppurativa is a chronic inflammatory scarring
process involving apocrine gland-bearing areas. The problem
starts with occlusion of the hair follicles. with subsequent in-
flammation of adjacent apocrine glands (sweat glands in the
axilla and groin areas). This disease occurs in both sexes—
women tend to have more axillary and vulvar involvement
while perianal involvement is more frequent in men.

The disease process can range from mild to severe (induration,
scarring, pitting. and draining abscesses).

No good treatment. Give tetracycline or erythromycin, then a
topical antibiotic for prophylaxis. This often is ineffective.
Surgical excision is the only definitive therapy for severe
cases.

MOUTH FINDINGS

KNOW ALL OF THESE!

_Iry[?*rpigmcmcd gingiva is seen in Addison disease.

Koplik’s spots are small white vesicles on an erythematous
base, which are

found on the

palate in patients
with  measles.
These  usually £

precede the skim
lesions by sev-
eral days. N
Hairy leukoplakia
most commonly
occurs m AlIDS

pa[ients_ It ap- Image L’-‘?.‘ cm; lewloplakia
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pears as areas of ribbed whiteness along the sides of the
tongue. This is due to Epstein-Barr virus in the superficial
layers of the tongue’s squamous epithelium.

Peutz-Jeghers syndrome (multiple intestinal hamartomatous
polyps) should be ruled out in patients with melanotic pig-
mentation (freckles) on the lips and buccal mucosa.

Beefy red tongue and angular cheilitis are associated with glu-
cagonomas—discussed under Skin Findings on pg 12-8.
Macroglossia (big tongue) is associated with multiple mye-
loma, primary amyloidosis. lymphoma, hemangioma, ac-

romegaly, and Down syndrome.

White lesions: candidiasis. hairy leukoplakia (AIDS), lichen
planus. Lichen planus also causes ulceration.

“Geographic tongue™ has the appearance of migratory denuded
red patches. It is asymptomatic and benign.

“Strawberry” tongue is associated with scarlet fever and Kawa-

" saki disease (mucocutaneous lymph node syndrome; children
only). N

“Bald tongue” is an atrophy of the tongue associated with pel-
lagra, iron deficiency anemia. pernicious anemia, and
Xerostomia (salivary gland problems as seen in Sjdgren syn-
drome, lymphoma. mumps, and sarcoidosis; occasionally
idiopathic).

CUTANEOUS DRUG REACTIONS

The most frequent drug-associated skin changes include:
PCN:
1) immediate hypersensitivity reaction; anaphylaxis (IgE)
2) delayed hypersensitivity reaction; immune complex reac-
tion such as vasculitis. or morbilliform eruption.

Tetracycline: photosensitivity.

NSAIDs: cause urticaria/angioedema in 1%, asthma in 0.5%.
and may cause photosensitivity or toxic epidermal necrolysis.

Phenytoin:

1) hypersensitivity syndrome: purpura, facial edema, lym-
phadenopathy, and hepatitis.

2) various skin reactions including erythema multiforme.

3) hypertrophied gums.

Glucocorticoids: skin changes including striae. atrophy, and
acne-like lesions,

Coumadin necrosis: necrotic patches of skin appearing 3-10
days after starting wartarin.

Radiocontrast dye can cause urticaria/erythema (1/15). and
anaphylaxis (1/1000). There is a 30% repeat reaction inci-
defice in someone with a previous reaction to contrast dye.
The repeat reaction can be very serious. Prophylaxis with di-
phenhydramine and glucocorticoids (start 1-2 days prior)
will decrease this reaction 10-fold.

@ 2005 MedStudy—Please Report Copyright Infringements to 800-841-0547, aption 7
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1) What is seborrhea?

2) What is intertrigo?

3) Contact dermatitis is an example of what type of hy-
persensitivity reaction?

4) Know the quick correlates listed under "MOUTH
FINDINGS."

5) Nail pitting with onychalysis is a fairly specific finding
in what dermatologic disorder?

INFLAMMATORY SKIN DISEASES

PSORIASIS

Psoriasis is a response triggered by T-lvmphocytes in the skin.
There are quite a few manifestations of psoriasis:

Plaque psoriasis is the most common form. It presents in young

~ adults with well defined, stable, slow-growing, non-pruritic,
erythematous skin lesions with distinctive mica-like (silvery)
scales. It is usually symmetrical and occurs on extensor sur-
faces of the knees and elbows, the sacral area, and the scalp.
Koebner phenomenon (outbreak in the area of an abrasion) is
common. See Rheumatology section for psoriatic arthritis.

Guttate (eruptive) psoriasis is an abrupt eruption of multiple
small lesions, which usually occurs on the trunk of children
or young adults with no previous history of psoriasis. There
is a strong association with group A Beta hemol ytic strep.

Flexural (inverse) psoriasis affects skinfold areas. Called in-
verse because it is not on the extensor surfaces.

There are two severe cutaneous types:
1) erythrodermic psoriasis
- 2) pustular psoriasis
Ervthrodermic psoriasis is an exfoliative reaction in which the
~ entire surface of the skin becomes red, warm, and scaly, and
the patients are unable to control body temperature
(hypo'hyperthermia is common). Dehydration, hypoalbu-
minemia, and anemia of chronic disease are common seque-
lae. The erythroderma and psoriasis of any type are often
precipitated/exacerbated by sunburn, infection (virus, strep
pharyngitis). and drugs (especially antimalarials, gold, lith-
ium. and beta blockers). Alcohol and cancer do not exacer-
bate psoriasis. Treatment usually includes acitretin (Sori-
#tane ) and sometimes methotrexate. \
ular psoniasis has many small pustules, often coalescing to
Ffom “psoriatic lakes of pus.” Two forms:
1) The localized form affects only the palms and soles. It is
associated with DIP joint arthritis.
2) The rare generalized form (von Zumbusch) is the most
severe form of psoriasis and may occur with the
erythrodermic type. and treatment is most often acitretin

{Soriatane®).

Nail changes: The most specific nail finding is an “oil slick”
(glycoprotein) deposition in nails. “Icg pick” pitting of the
nails is common. These pits will usua]l‘}%mpsmﬂgroups
on the nail. Thickened nails and onycholysis (separation of
distal nail from the nail bed) are also common in psoriasis.
Having pitted nails in association with onycholysis is fairly
specific for psoriasis.

Clinical course is usually of lifelong duration but often with
variable severity. The most common drugs that exacerbate

psoriasis are beta blockers, lithium, and antimalarial drugs.
Diagnose by physical exam and sometimes a skin biopsy.

First we will go over the
drugs and processes used
In treatment:

Corticosteroids: Plaques are
usually treated with topi-
cal corticosteroids.

Tar is time-honored and still
used often in a com-
pounded preparation with
a  corticosteroid.  Tar g
preparations stain clothes fmage 12-6: ice pick pitting in
but are well tolerated. Psoriasis

Retinoids (vitamin A deriva-
tives): i
* Tazarotene gel (Tazorac™. a retinoid) compares well with

topical steroids
* Acitretin, a second-generation retinoid, is used for the se-
vere forms of all types.

Vitamin D; analog:

« Calcipotriene (Dovonex”. a synthetic vitamin Dz analog)
compares well with topical steroids.

Immunosuppressants:

* methotrexate
* cyclosporine
Biologic immunomodulators:
These are new effective treatments for psoriasis! _
* T-cell memory effector inhibitor: alefacept (Amevive®™)
* Antibody to CD11A: efalizumab (Raptiva™)
* TNF-alpha inhibitors:” etanercept (Enbrel®), infliximab
(Remicade®). adalimumab (Humira®™)

Uliraviolet light may be added to the above treatments. UVB
(290-320 nm) therapy is often used. Narrow band UVB (311
nm) is looking to be (few good studies) more effective but
MOre expensive.

“PUVA” (oral psoralen + UVA light [320-400 nm]) is also
very effective and you usually give it to those who fail UVB.
UVA penetrates more deeply than UVB and is less likely to
burn (hence the photosensitizing psoralen), but is associated
with increased likelihood of skin cancer.

Methotrexate is commonly used for widespread psoriasis. espe-

~ cially with arthritis. Remember to not give methotrexate to
patients with liver/renal disease or a history of alcohol abuse
or HIV discase.
-"--"—____—___
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Note that several drugs used to treat RA also treat psoriatic
arthritis and psoriasis. E.g., cyclosporine, methotrexate, and
etanercept (Enbrel®; a TNF receptor blocker).

Now we will go over how to treat psoriasis:

Mild plaque psoriasis: Treat with hydration and water trapping
agents. Use topical low-potency corticosteroids, calcipot-
riene, or topical retinoids (tazarotene) for mild plaques.

Guttate psoriasis: Treat with UVB plus or minus topical ster-
oids. Treat any streptococcal infection!

Flexural psoriasis: Treat with low-potency corticosteroids.

Moderate psoriasis: Treat with high-potency topical corticos-
teroids, calcipotriene, topical retinoids (tazarotene), or UVB
therapy.

If widespread or severe, use a combination of UVB or PUVA,
oral retinoids (acitretin), biologic immuné-modulators, and
immunosuppressants.

CUTANEOUS LUPUS

Systemic lupus erythematosus (SLE):

Malar (butterfly) rash occurs in about half of SLE patients. This
rash is erythematous and either flat or slightly edematous and
often occurs after sunlight exposure on sun-exposed areas
(photosensitive). No scarring.

Patchy alopecia is common.

More on SLE in the Rheumatology section.

Discoid lupus erythematosus (DLE):

Discoid lesions which are erythematous and raised with a slight
tight scale. They cause atrophic scarring. They usually occur
on the face, scalp, and neck. Only 5-10% of DLE patients
develop SLE.

SCLERODERMA

Scleroderma has no satisfactory treatment.

Morphea is a localized scleroderma characterized by plaques
that become sclerotic with a hypopigmented center and ery-
thematous border. It usually occurs in children or young
adults. It can be just a few lesions (localized morphea) or
widespread with some confluence (general-
ized morphea).

Regular scleroderma (systemic sclerosis) usu-
ally starts with recurrent nonpitting edema
of the face and distal extremities. Sclerosis
of the skin begins at the distal digits and
moves proximally. Patients may develop
tight unwrinkled skin over the face, and the
fingers may become tight and sausage-
shaped. No nail changes.

Limited scleroderma (previously CREST) is a
grouping of syndromes that includes a
milder systemic sclerosis. These patients
present with calcinosis cutis (small tender
nodules on the fingers), Raynaud syndrome,

Image 12-7: Ervthema nodpsum

esophageal dysmotility, sclerosis of the fingers, and te-
langiectasias.

SARCOIDOSIS

Qverview

Sarcoidosis is an immune-related noncaseating granulomatous
disease that often affects the lungs, lymph nodes, eyes, and
skin. Skin involvement is seen in about 20% of cases. Le-
sions are;

* Erythema nodosum (EN, see next). Sarcoidosis is one of the
most common causes of EN. Unlike the other skin findings,
this is associated with a good prognosis.

* Maculopapular rash mainly around face.

= Scar sarcoidosis presents as granulomatous changes in a
healing skin wound (laceration, tattoo, etc.).

* Plaque-like lesions.

Sarcoidosis is one of the most common causes of erythema
nodosum (see below).

Sarcoidosis is the second-greatest mimic of other diseases (first
is syphilis): it can mimic any dermatologic disease but a ve-
sicular eruption.

Lupus pernio is a type of sarcoidosis that has skin changes

“ ranging from violaceous lesions on the tip of the nose and
earlobes to large purple nodules/tumors on the face and fin-
gers. It has a slow onset and almost never resolves!

The best prognosis of the sarcoid skin changes is with E. nodo-
sum or the small papules. Treat cutancous sarcoid with in-
tralesional/topical steroids, occasionally antimalarials, and

‘methotrexate. Dapsone is ineffective.

ERYTHEMA NODOSUM

 Erythema nodosum consists of red, very painful, warm nodules

that usually appear on the shins. Although sarcoidosis is one
of the most common causes of erythema nodosum, other
caugses include inflammatory bowel disease, infection (1B,
streptococcal, fungal), and drugs (esp. oral contraceptives,
sulfas, and penicillins). Know these!

S —— e ——%

DERMATOMYOSITIS

Dermatomyositis (see Rheumatology gec-
tion): Buzzwords: periorbital heliotropic rash
(+/- periorbital edemaj. This is a violaceous,
sometimes scaly rash in a photosensitive
distribution, which looks very much like a
localized allergic reaction.

Gottron papules are also seen in dermatomy-
ositis. These are flat-topped, reddish to vio-
let, sometimes scaling papules; sometimes it
Just looks like “cigarette paper” crinkling of
the skin over the knuckles (MCP, PIP, and/or
DIP). Gottron papules are the most specific
finding with dermatomyositis. In Board

> Uggnade Pl on” Piiseieis) -
5 1 ' e e -
Lottion pagules } Pevma Aomago seh

Neliyope s
peni ol
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) What systemic lung disease is one of the common
causes of erythema nodosum? Know the other
causes too!

2) If you see the words “periorbital heliotropic rash,” think
of this!

3) How does zinc deficiency manifest?
4) What 2 organisms can cause impetigo?

questions, these are often described only as a “rash”™ or “erup-
tion™ over the knuckles.

Treatment: For glucocorticoids. add immunosuppressives if
needed for skin changes. Remember. in older patients. der-
matomyositis may indicate cancer (usually GI). Livedo re-
ticularis is pretty nonspecific; it is seen in dermatomyositis
but also in cutaneous polyarteritis nodosa, SLE, cholesterol
embolism (atheroembolism). and there is a fairly common
benign idiopathic type.

REITER SYNDROME

Reiter syndrome causes pustular scaly lesions on the palms and
soles (keratodermia blennorrhagica) and circinate balanitis
on the penis. See Rheumatology section.

VASCULITIS

See Rheumatology section for complete coverage of vasculitis.
The main cutaneous reaction with vasculitis is palpable pur-
pura, If a child presents with arthralgias. abdominal pain, and
palpable purpura, think Henoch-Schénlein purpura.

PYODERMA GANGRENOSUM

Pyoderma gangrenosum is an inflammatory ulcer usually oc-
curring on the legs. It is often associated with inflammatory
bowei disease. It can also occur with rheumatoid arthritis,
[eukemia, IgA gammopathy, and ¢ hronic active fiepatitis. Al-
tmﬁ_a skin biopsy 1s not diagnostic, it serves to exclude
other causes for ulceration. Treating the colonized bacteria
usually does not help. Treatment 1s prednisone.

VITAMIN DEFICIENCIES

Deficiency of By,, folate, or niacin may cause diffuse hyper-
pigmentation.

Zinc deficiency causes an irritant eczematoid red rash, which
usually involves the nasolabial folds, extensor surfaces, and
perineum/scrotum.

@ 2005 MedStudy

SKIN INFECTIONS

BACTERIAL

Much of the following is also covered in the Infectious Disease
section.

Erythrasma is a well-defined. reddish lesion with some slight
scaling. It is usually found in the axilla, groin, and toe webs.
In obese women, it is seen under the breasts. Although gram-
positive Corvmebacterium minutissimum is frequently iso-
lated from the lesion (especially after it has become scaly or
macerated); it appears to be polymicrobial in origin. DDx:
Fungal infection and intertrigg (an irritant dermatitis found in
the skin folds of obese patients). Diagnosis: It fluoresces
bright red with the Wood’s lamp. Treat with oral or topical
erythromyecin +/- an “-azole™ antifungal cream.

Streptococcus pyogenes (group A strep) ;

Group A strep is an occasional cause of impetigo—a skin infec-
tion confined to the epidermis. Most is due 1o S. aureus.

Ecthyma starts as an impetigo and then becomes deeper. caus-
ing shallow ulcerations.

Erysipelas is an explosive super-
ficial cellulitis (caused by
group A strep). usually con-
fined to the dermis, and spread
quickly through skin lymphat-
ics. There is a clear demarca-
tion line of swelling and red-
ness indicating the extent of
infection. It usually starts from
a superficial abrasion, typi-
cally around the central face,
with erythema and swelling.

Necrotizing fasciitis (streptocoe-
cal gangrene) has been making
press lately. Tt 1s a deep cellu-
litis involving the subcutane-
ous fat and fascia. Unlike ery-
sipelas, it does not have a dis-
tinct border and can be difficult to diagnose early. Also the
infection can be polymicrobial (e.g., group A strep + anaer-
obes). There is high mortality even with appropriate medical
and surgical intervention.

Scarlet fever causes “scarlatina™—a fine red sandpaper-like
rash with desquamation of the skin, commonly occurring
during healing.

Streptococcal toxic shock syndrome has been appearing lately.
[t causes symptoms similar to staphylococeal TSS deseribed
next. Even with high-dose IV PCN, the mortality rate is
about 30%!

Penicillin is far and away the best treatment for a known group
A strep infection. Give oral PCN (x 10 days) or IM
‘benzathine PCN. Erythromycin for PCN-allergic. Clindamy-
cin is often added to PCN when there is serious infection
such as necrotizing fasciitis or toxic shock.

Ifmage 12-8: Erysipelas
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S. aureus is responsible for several skin
syndromes.

» It is by far the most common cause of
impetigo —this starts as an erythematous,
vesicular lesion. which quickly becomes
pustular and crusty (“honey-colored
crust”).

* Bullous impetigo usually occurs in young
children and presents with the acute on-
set of large, loose bullae.

= Patients with staphylococcal scalded skin
syndrome (SSSS) present with tender,
red, peeling skin—due to circulating tox-
ins from localized staph infection or
Colonization, usually occurring at a non-
skin site (Sinuses: umbilicus in infants).
Skin changes are similar to those seen in
toxic epidermal necrolysis (which is noninfectious, rather a

Image 12-9: Impetigo

Side cffeet of drugs), so consider it during the workup. The
__ skin m SSSS Separates much more superficially than in toxic
— epidermal necrolysis—through the granular layer of the epi-
dermis; therefore. SSSS is a much less serious disorder.

* 5. aureus is the main culprit in toxic shock syndrome (TSS).

TSS presents with abrupt development of hypotension and
shock. Patients have a diffuse scarlatiniform rash followed by
desquamation of the palms and soles.

* Staphylococcal scarlet fever can mimic streptococeal scarlet
fever,

* Staph is also a common cause of furuncles and folliculitis.

‘1‘055_@(@@1 necrolysis is not a result of infection. but is
similar to SSSS above, so I will mention it here. It also re-

sults in a peeling or exfoliating of large areas of skin, but it
occurs at a deeper level than SSSS. In contrast to SSSS, pa-
tients with toxic epidermal necrolysis do poorly (mortality
about 40%). It is considered a variant of Stevens-Johnson
syndrome. It is usually caused by a hypersensitivity reaction
to a drug.

Disseminated gonococeal infection causes a few (usually < 12)
. A

papular petechial lesions, which become pustular—usually
around the joints. Culture of exudate is usually negative. Cul-
ture is usually positive when taken Trom the site of infection
(usually genital area).

Meningococcemic skin signs start as macular or petechial le-
sions and evolve to large purpura.

Pseudomonas causes a variety of skin infections. It is the cause
of “hot tub folliculitis.” Normal chlorine levels will prevent
the growth and possibility of infection with this organism.
The pustules from hot tub folliculitis resolve without treat-
ment in 1 week. Pseudomonal septicemia causes small dark-
centered (necrotic) papules. In a very ill, neutropenic patient
this papule can evolve to ecthvma gangrenosum—a necrotic

ulcer with an erythematous ri m/
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Animal bites: Pasteurella multocida
often causes infection from dog and cat
bites. Human bite infections are caused
by multiple bacteria. Treatment; Clean
and lavage well and give AM/CL (amox-

icillin clavulanate) as prophylaxis.

RICKETTSIAL

Rocky mountain spotted fever is usually
heralded by several days of fever. Then
the patient gets small lesions, which pro-
gress m distribution from peripheral to
central and in type from macular to pete-
chial to purpuric. '

SPIROCHETAL

Lyme disease is often heralded by erythema chronicum mi-
grans. This typically is a slowly {over about onc week)
enlarging annular erythematous rash with a clear center. Oc-
casionally the center will not be clear. See Infectious Disease
section.

A chancre indicates primary syphilis. Diffuse scaling papules
on the palms and soles, trunk, penis, and mucosal surfaces
suggest secondary syphilis. Gummas occur in tertiary syphi-
lis:

VIRAL

Warts (verrucae) are caused by any one of more than 60 types
of human papillomaviruses (HPV).

* Verruca vulgaris is the common wart: you can treat it with
liquid nitrogen. topical acids. CO, laser, etc.

» Verruca plana is the flat wart.

* Verruca plantaris is the plantar
wart. It is usually caused by
HPV 1, 2, or 5. Treatment may
consist of a strong acid (tri-
chloroacetic  acid), concen-
trated (40%) salicylic acid
plaster, liquid nitrogen. or la-
ser.

* Condyloma acuminata are the
anogenital warts. They are of-
ten caused by HPV 6 and 11.
They are sometimes caused by
HPV 16, 18, and 31—the HPVs associated with cancer of
the cervix. You may treat them with podophyllin 25% in a
tincture of benzoin, trichloroacetic acid, liquid nitro en. or

> laser. Podophyllin is teratogenic, so do not give it to
pregnant patienis. A newer treatment is topical imiquimod
(Aldara). -

fmaee 12-70- Plantear wart
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1) How does SSSS differ from toxic epidermal necroly-
sis?

2) What do the lesions of disseminated gonococcal in-
fection look like?

3) Be able to recognize ecthyma gangrenosum and
know what organism is responsible. Usually will see it
in a febrile neutropenic patient!

4) What agent is used to treat a cat bite?

5) Molluscum contagiosum if seen in an adult should
raise your suspicion for what immunodeficiency?

6) Recognize tinea versicolor.

Molluscum contagiosum is
caused by a Pox virus. It
consists of smooth. um-
bilicated pearly papules.
It usually occurs in chil-
dreﬁ_ﬁffmdy also
see it in the pelvic area
of sexually active young
adults, and it is common
in AIDS patients. It can
be sexually transmitted %

in adults. Knog all the
above facts!

Measles (rubeola) has sev-
eral stages. The prodro-
mal stage lasts 3—4 days
with fever, malaise, sinus discharge, and a hacking cough.
Koplik’s spots often appear on the palate 1-2 days befon, the
‘onsct of rash. The red maculopapular rash starts on “the fore-
head and quickly spreads downward with the densest concen-
tration of lesions from the forehead to the shoulders.

s Moshy, an E bevier lmpring

wilh permision

-

Image 12-13; Molluscunm contastosin

Rubglla (German measles, 3-day measles) is benign except
when it occurs in plegnant women. Congenital rubella results
in a variety of serious birth defects: heart malformations,
ocular defects, microcephaly, mental retardation, deafness.
TTP, and bone problems.

Varicella-zoster virus (VZV) causes two diseases: chicken pox
and herpes zoster (shingles). Herpes zoster is reactivation of
VZV in a person who has had chickenpox.

Chicken pox: Only 10% of persons = age 15 are susceptible to
infection. Rash is initially maculopapular and rapidly
progresses to vesicles and then to scabbed lesions. These
tend to come in “‘crops” over 2—4 days.

The herpes zoster skin manifestation is grouped vesicles along
a dermatome. Topical acyclovir is not effective although

Mp llugcpnm —> POX
ClaAren

oral/IV acyclovir does help. Oral famciclovir and valacy-
clovir are also effective.
In the immunocompromised, you should treat both chicken pox

and herpes zoster with iﬁtra\ umui. -acyclovir._

FUNGAL

Tinea capitis (scalp ringworm),
tinea corporis (common ring-
worm). tinea cruris (jock itch—
differential diagnosis includes
moniliasis, which has satellite
lesions). tinea pedis (athlete’s
foot), and tinea unguium
(nails).

Candidiasis of the mouth (thrush)
causes white semi-adherent
plagues on the tongue and mu-
cosa. Vaginal candidiasis has
similar plaques with cheesy
discharge.

Most fungal skin infections are
controlled by topical antifungal
creams. Miconazole, ¢lotrima-
zole, and topical terbinafine
(Lamisil®) are usually used.

~Tinea capitis requires oral ther--
apy.

Tinea versicolor is caused by

_Pitvrosporum orbiculare (also
termed Malassezia  furfur).

Skin infection resulis in hypopigmented to reddish-brown
sprcad ling macules usually on the upper torso and upper
arms. Lesions do not fluoresce red with Wood's lamp as
erythrasma does (pg 12-3), although they may sometimes
have a yellowish fluorescence. KOH skin scraping: spaghetti
and meatballs. Treatment: imidazole creams, selenium sul-
fide shampoo. and/or oral ketoconazole.

Imuge 12-12: Tinea pedis

PARASITIC

Lice (Pediculus humanus capitis/corporis). head or body louse.
Phthirus pubis is the pubic louse (“crabs”). Treatment:

Body lice: 1% lindane cream or lotion.

Head lice: Preferred treatment is over-the-counter permethrin
cream 1% (Nix cream rinse”) because it kills both lice and
egps. It is approved for head lice only. The more toxic drugs,
1% lindane shampoo, and pyrethrin + piperonyl butoxide
(RID. etc.). do nort kill the eggs and require another treatment
a week later. In the US, resistance is growing against all
preparations.

Body lice live in clothes and are on the body only when feed-

ing. Treatment is bathing and topical pyrethrin + piperonyl
butoxide and clean clothes.

Pubic lice: lindane shampoo or pyrethrin + piperonyl butoxide.

Sexially h;m&mlﬁ¢ d u eduits
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Scabies is caused by a mite (Sarcopres scabiei) which tunnels
into the skin to lay eggs. It is spread by skin to skin contact
(will not live > 48 hours without a host!).

Treat with 5% permethrin (better) or lindane. Apply lindane 1%
cream or lotion over the entire body except the face and
scalp. Leave it on 6 hours before rinsing off; 6 hours is just
as effective as 12 or 24 hours. Lindane has CNS toxicity, so
you should not use it in infants and young children. Alierna-
tive: 5% permethrin, which is safe for infants and in preg-
nancy. Another option in infants and pregnant patients is sul-
fur ointment (10%) X 3; first at diagnosis, then 24 hours
later, and one week later.

SKIN CANCER and

SKIN FINDINGS

Basal cell carcinoma (BCC)—Arises from epidermal basal
cells and is the most common form of skin cancer. The usual
type of BCC is characterized by translucent pearly papules,
often with telangiectatic vessels. It spreads by local extension
and, when large enough. gets a “rodent eaten™ appearance.
BCC is due to ultraviolet (UV) radiation; it is therefore asso-
ciated with sun exposure, and you will usually find it on the
head and neck, but you may see it elsewhere. UVA (320-400
nm) is the weakest and is the type used in sun-tanning par-
lors, but it still can cause cancer. UVB (290-320 nm) is the
cause of sunburn and is 1000x more erythemogenic than A.
Know that the metastatic potential of BCC is < 0.1%,.

Squamous cell carcinoma (SCC)—From keratinizing epidermal
“cells, this occurs especially in fair-skinned persons and on
exposed areas like dorsum of hands, forearms, ears. and
lower lip. It has several associated prec 5 lesions—
especially aetinic keratosis. In contrast to the low metastatic
potential of BCC, SCC has a 0.3-3.7% metastatic potential—
and even higher on the ear (11%) and lower lip (13%)! Me-
tastatic rate of recurring tumors is 30%.

Melanoma is also common in fair-skinned people, especially
those who have had severe sunburn in childhood. There has
been a 300% increase in the past 40 years—probably due to
an increase in sun exposure among vouths, Other risk factors
are dysplastic nevus (below). family history of melanoma, a
high number of ordinary melanotic nevi, a congenital
melanotic nevus, and immunosuppression. Heavily pig-
mented people have rates 3-5% as high as the rate for fair-
skinned people. It is almost always completely curable if
caught early enough. ;

Age of the patient, location of the lesion, and (most impor-
tantly) DEPTH of the lesion are prognostic factors. Age < 50
and location on the trunk are better prognostic factors. Le-
sions < (.76 mm in depth have a 99% 5-year survival. Le-
sions > 3.6 mm have a < 50% 5-year survival. If the lesion is

. e Tt ———
< 0.76 mm, you may safely excise the melanoma with a I ¢cm

tumor-free margin (previously a 3
mended).
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Dysplastic nevi are markers for propensity to develop malig-
nant melanoma. Most melanomas arise de novo. Removing
all the moles does not prevent melanoma development. Stan-
dard of care is close follow-up and monitoring utilizing
photographic documentation. If' a patient with a dysplastic
nevus has two relatives with malignant melanoma, the patient
has a 300 x N chance of getting malignant melanoma!

Sézary syndrome and mycosis fungoides are the main forms of
cutaneous T-cell lymphoma. Sézary syndrome has peripheral
blood involvement and poorer prognosis.

Paget disease of the breast i1s something you should consider
anytime there is a persistent (despite treatment), unilateral,
00zing, eczematous plaque in the area of the areola. It is vir-
tually always due to underlying breast cancer. By far the
most common cause of an acute eczema-type rash on an are-
ola is just a contact dermatitis or skin irritation. Consider
Paget disease only if there is no response to treatment.

Peutz-Jeghers syndrome consists of multiple hamartomatous
polyps plus melanotic pigmentation (freckles) on the lips and
buccal mucosa. Even though these polyps are hamartomas,
there 1s still some risk of cancer because an occasional ade-
noma will occur. Note that normal darkly pigmented people
and people with Addison disease may have similar intraoral
dark spots.

Sweet syndrome is also called febrile neutrophilic dermatosis.
Patients have high fever and painful red plaques, about 1 inch
in diameter. A skin biopsy shows a dense neutrophilic infil-
frate. 10% or less are associated with leukemia (AML and
myelomonocytic leukemia are the most common). Cortico-
steroids are usually quickly effective.

Glucagonomas (secreting pancreatic alpha cell tumors) can
cause a beefy red tongue (think GLucagonoma = GLossitis),
angular cheilitis. and a necrolytic migratory erythematous
rash. )

The 4 cancers that most commonly have cutaneous metastases
are lung cancer, GI cancer, and melanoma, and breast cancer
in women.

Macroglossia associated with pinch purpura (purpura that de-
“velop from pinching or stroking the skin) strongly suggests
~multiple myeloma and/or cutaneous amyloidosis.

BLISTERING LESIONS

;\‘&{'?orphyﬁa cutanea tarda (PCT) is the most common type of

porphyria. Tt causes hypcmi&wwlion and tense blisters in
sun-exposed areas. milia, skin fragility, and increased facial
hair. This most common type of porphyria is caused by a
congenital or acquired decreased activity of uroporphyrino-
gen decarboxylase, which allows a buildup_of phototoxic

porphyrins in the skin. Symptoms can be induced by inges-
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) What is the metastatic potential for basal cell carci-
noma'?

2) Squamous cell carcinoma has a high risk of metas-
tatic transformation on which body parts?

3) For melanoma, what is most important in prognosis?

4) What are the main forms of cutaneous T-cell lym-
phoma?

5) What will induce porphyria?
6) What is PCT"

7) What is the pathognomonic lesion for erythema multi-
forme?

8) Which virus particularly can be responsible for ery-

Furbes Clopuripht 2004 Reproduiced with permissice frum Mosty, 6 Elsvier imprin:
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Image 12-15: Pemphigus vulgarts

| Pemphigus vu Igaris probably has a multifactorial etiology with

a common autoimmune result. There is an antibody against

the desmosomal proteins. This causes acantholysis (the sepa-
tion of estrogen or alcohol! Many patients have associated  ration of epidermal cells from each other due to decreased
hepatitis f(’ Lab results usually show an increased serum Fe. cohesion). which results in the formation of large, loose bul-
Hct. and AST. To screen, check for increased urinary lae that will peel off and leave denuded skin. OTai mucosal
copropomhznns and uropmphyrms Patients may have dark involvement is common, and any cutaneous area can be af-

or pink urine. Treatment is the same as for hemochromatosis: fected.
Treat pemphigus vulgaris with high dose glucocorticoids +/-

cyclosporine/ azathioprine / cyclophosphamide.

thema multiforme?

regular phlebotomies. Antimalarials may also help.

Porphyria variegata (variegate porphyria) is also known as
Nikolsky sign is epidermal sliding with digital pressure on the

TITTTRNRRREET T T TTTTARRRenuertririnuat

South African porphyria. Panent% may get bllsters on_sun-
exposed areas and have mec of the skin.
These patients may also have abdominai pain, polyneuro-
athies, and mental disturbances. Treatment of acute attacks
is the same as for acute intermittent porphyria (AIP): glucose
and hematin. Differential diagnosis: Note that presents
similarly to variegate porphyria except without the skin
changes. PCT (above) presents with the skin changes and
without the nenro/mental changes!

Epidermolysis bullosa: Patients have blistering after minor skin
trauma. caused by congenital structural defects of the skin.
There are many different classifications. It is genetically
transmitted.

Epidermolysis bullosa acquisita, like bullous pemphigoid. is
also caused by antibodies directed against the basement
membrane. The target antigen is Type VII collagen.

Bullous pemphlgmd | causes
recurrent crops of tense blis-
ters. It has an autplmmune
etiology. There are anti-
basement membrane anfibod-
ies, although it is unclear
what the specific target anti-
gen is. Treatment is primarily

Image 12-14: Bullous pemphizoid ]

@ 2005 MedStudy

“skin and indicates the acantholysis that causes the symptoms

(Nikolsky sign is also seen in toxic epidermal necrolysis and
staphylococcal scalded skin syndrome (SSSS)).

\ Erythema multiforme consists of well-defined lesions varying

from annular to target shape. Palms and soles are frequently
involved and mucous
membranes may be at-
fected. The target- or
iris-shaped lesions are
pathognomonic for ery-
thema multiforme. The
lesions may also be
edematous or bullous. It
is caused by many infec-
tious and noninfectious
diseases and drugs. In-
fectious causes may be
bacterial, wviral (espe-
cially Herpes simplex),
or mycoplasmal. Nonin-
fectious causes are pri-
marily drug-induced.

fmage 12-16: Ervthema multiforme

Know that the most common causes of photosensitive reaction

are side effects of medication such as thiazides, tetracycline,
phenothiazine, sulfonamides, quinolones, es, and piroxicam
(Feldene™). Rule these out first. =

Dermatology 12-9
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\Granuloma annulare is an

Nummular eczema con-

Dermatitis herpetiformis is a skin disease where there are very
pruritic vesicular lesions, usually on the extensor surfaces

and mid to Tower back, caused b

Id to lower b oy 1gA deposition. It is often
associated with Celiac disease Eg-hl_tt‘r_n-se:_ls_—#itwe enteropathy).

ROUND LESIONS

Stevens-Johnson syndrome
is a severe form of ery-
thema multiforme. Gluco-
corticoids are controver-
sial and, if you use them,
it should be for only a
very short time.

annular, ringworm-like le-
sion  without scaling,
which usually appears on
the distal portion of the
extremities. It often oc-
curs in children and young
women. It usually is self-
limited, disappearing in
months to a few vyears,

fmage 12-17: Stevens-Johnsor
svidrome

sists of small circular
(nummular = coin-
shaped) lesions that are
more common on the
lower legs and are often
associated with dry skin.
They are very common :
in the elderly and have = 1L LE g
no patﬁologic signifi- Image 12-18: Granuloma anmilare
cance. Rule out fungal

infection.

! Pityriasis rosea is something you sce especially in children and

young adults. It develops into pruritic small papulosquamous
oval lesions with the long axis parallel to skin folds and rib
lines in a “Christmas tree™ pattern. A herald patch precedes
subsequent lesions by 1-2 weeks. It probably has a viral eti-
ology (possibly picornavirus). The disease is self-limited,
usually lasting 4-8 weeks. Treatment is symptomatic. Note
that Tinea versicolor (= Pityriasis versicolor) has no relation-
ship with Pityriasis rosea.

 Vitiligo is spreading macular depigmentation. It usually occurs

in healthy persons, but rarely it may also be part of the auto-
somal recessive polyglandular deficiency. In this, there may
be any of the following: DM, Graves disease, Addison dis-
case/adrenal insufficiency. hyper-or hypothyroidism. hy-
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poparathyroidism, pernicious anemia, and vitiligo. Anytime
you see a patient with vitiligo, think of this!

Tuberous sclerosis is uncommon and autosomal dominant, It is

associated with seizures, mental retardation, periungual fi-
_bromas. and hypopigmented (ash-leaf) macules. You will see
these macules best with a Wood's lamp. Adenoma sebaceum
manifests in these patients as numerous mid-facial papules,
which are actually angiofibromas.

Image 12-19: Adenoma sebacenm. A marker for tuberous sclevosis

' Caf€ au lait spots are brown macules that occur In association

with neurofibromatosis (von Recklinghausen disease), Al-
bright disease, but also, to a lesser degree, in people with no
disease (1-2 spots are normal and common). In neurofibro-
matosis, 78% of patients have > 6 spots, and 95% have at
least one spot > 1.5 em. In Albright disease, the spots have a
more irregular outline.

_Acanthosis nig'rir_:ans; is hyperpigmented skin with a thickened.

velvety appearance, most noticed in the skin folds. Involve-
ment of the axilla is usually
shown as an example. It rarely
is familial. Although you will
usually see this in obese pa-
tients, it is also associated with
GI cancer, many endocri-
nopathies, and several auto-
immune problems. The malig-
nant acanthosis nigricans is se-
vere and progressive and s
usually associated with gastric
adenocarcinoma.  Associated
endocrinopathies nclude
Cushing disease, hyper- and
hypothyroidism, acromegaly,
and  insulin-resistant DM,
Overuse of niacin may also
cause acanthosis nigricans!

e :
Tmage 12-20: Acanthosis
nigricans

Dittuse hyperpigmentation may occur in biliary sclerosis,

scleroderma, Addison disease, hemochromatosis (a gray-
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1) What skin finding might you see in an autosomal re-
cessive polyglandular deficiency?

2) What is characterized by a "Christmas tree” pattern
and a herald patch?

3) Hyperpigmented areas of the axilla are usually due to
what?

4) What causes oral hairy leukoplakia in AIDS patients?

ish/bronze coloration). and with the use of busulfan. Other
causes include primary biliary cirrhosis, porphyria cutanea
tarda, malabsorption and/or Whipple syndrome. pellagra
(niacin deficiency). B, deficiency, and folate deficiency.
Check for metastatic melanoma in “slate-blue™ patients!
Hyperpigmentation in sun-exposed areas: amiodarone, porphy-
ria cutanea tarda, phenothiazines. Hyperpigmentation is dif-
fuse but darker in sun-exposed areas in pellagra, biliary scle-
rosis, and scleroderma. Methotrexate can cause a reactivation
of sunburn. ©T
Black Tesions: See Table 12-1.

Table 12-1

BLACK LESIONS

. Rhinocerebral mucormycosis

. Anthrax

. Ecthyma gangrenosum

. Emboli into distal extremities

. Melanoma/lentigo

. Coumadin skin necrosis

. Glucagonomas cause
necrolytic dermatitis

PRURITUS

The most common cause of itching in elderly patients is dry
skin. Other causes seen across the age spectrum include:

1) hyper- or hypothyroidism

2) malignancy: think lymphoma—especially Hodgkin. but also
breast cancer

3) Fe deficiency (even if patient not anemic)

4) chronic (but not acute) renal failure. commonly treated with
ultraviolet B phototherapy or activated charcoal.

] ovwv om W D

AIDS-RELATED SKIN LESIONS

AIDS-related lesions include the following: xerosis (dry skin),
seborrheic dermatitis (in virtually all patients!). telangiecta-
sias, herpes simplex, herpes zoster, folliculitis, Kaposi sar-

® 2005 MedStugy

coma (KS), and oral candidiasis. AIDS patients also often get
condyloma acuminata, molluscum contagiosum, and bacil-
lary angiomatosis. Bacillary angiomatosis resembles KS. but
is caused by a gram negative bacillus similar to the one that
causes cat scratch fever.

Treat the seborrheic dermatitis with topical hydrocortisone +/—
an antifungal shampoo.

The folliculitis is usually due to a yeast, Pityrosporum orbicu-
lare. This yeast is often part of the normal skin flora. This
yeast also causes tinea versicolor. Treat with systemic keto-
conazole.

Oral “hairy” leukoplakia is a corrugated tongue with white le-
sions along the side. You see it virtually only in patients with

HIV infection. Epstein-Barr virus is the cause

KMm& is usually seen as < (0.5 cm purple/red/violet
macular/papular lesions. They are usually oval with a long
axis along skin folds (like Pityriasis rosea) and occur any-
where on the body.

Herpes zoster is often refractory to treatment in these patients.
Treat with acyclovir or famciclovir.Do not give valacycloyir
to immunocompromised patients.

Cryptococeus infection may imitate molluscum contagiosum.

DIABETIC SKIN LESIONS

Diabetes-associated skin lesions include eruptive xanthomas
due to hypertriglyeceridemia. Eruptive xanthomas are usually
an indication that the diabetes is out of control: they will re-
solve when the diabetes is again under control.

Necrobiosis lipoidica diabeticorum, as the name suggests, is

—associated with diabetes in 753% of cases. [t is a thin, atro-
phic, vascular plague that appears on the shins. It is subject to
trauma and ulceration.

Diabetic skin spots (diabetic dermopathy) are dark macules;
they are common and often appear on the shins. They have
no clinical significance. '
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OPEN-ENDED QUESTIONS

1) In what patient group is intertrigo usually found?

[Intertrigo is an irritant dermatitis usually found in the skin folds
of ohese patients. ]

2) Is contact dermatitis an early or delayed hypersensitivity
reaction?

[Delayed.]

3) What are the most common allergens that cause contact
dermatitis?

[Nickel, chromium, neomyein, and oleoresin (peison oak, poison
vy, and poison sumac).]

4) How does acne vulgaris differ from acne rosacea?

[Aene vulgaris: open and ¢losed comedones and inflammatory
papules on the face, chest, and back. Acne rosacea (mostly mid-
dle-aged patients): acne-like lesions, erythema, and telangiecta-
sias on the central face.]

5) How can you decrease the reaction to radiocontrast dye?

[Prophylaxis with diphenhydramine and glucocorticoids (start |
2 days prior) will decrease this reaction 10-fold |

6) What is the Koebner phenomenon?

[Outbreak of psoriasis in an area of an abrasion or other injury,
Koebner phenomenon also occurs in lichen planus.]

7) Which of the following changes are specific for psoriasis:
thickened nails, onycholysis, pitted nail?

[Pitted nails, in association with onycholysis, are fairly speeific
for psoriasis.]

8) What are the differences between the two types of cuta-
neous psoriasis: erythrodermic psoriasis and pustular pso-
riasis? Which one of these is associated with DIP joint ar-
thritis?

[Erythrodermic psoriasist exfoliative reaction in which the entire
surface of the skin becomes red. warm, and scaly and the patients
are unable Lo control body temperature (hypo- and hyperthermia
are common ). Pustular psoriasis: many small pustules, often coq-
lescing to form “lakes of pus™—usually confiried to the palms
and soles but rarely generalized. The latter is associated with DIP
joint involvement. | '
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9) How will serology (ANA, anti-ds DNA, anti-Sm, DIF)
differ in subacute cutaneous lupus. SLE, and discoid lu-
pus?

{Subacute cutancous lupust + Ro/La (SS-A/SS-B) antigen (in
60%) which causes a positive speckled ANA. It often has a nega-
tive anti-ds-DNA and negative anti-Sm. Active SLE: usually pe-
ripheral ANA pattern, Discoid fuptis: usually have a negative
ANA, negative anti-ds DNA . tnd negative anti-Sm, but a posi-
tive lesional DIF (95% 1)]

10) Which type of lupus is associated with congenital heart
block?

[Subacute cutaneous lupus.]

11) What is the usual outcome of lupus pernio?

[Lupus pernio 1s a cutansous type of sarcoidosis. It has a slow on-
set, and it virtually never resolyes.]

12) Name 6 causes of erythema nodosum.

[Any 6 ol the following: Sarcoidosis, inflammatory bowel dis-
case, TB, streptococcal, fungal infections, oral contraceptives,
sulfa drugs, and penicilling ]

[3) What is the more specific finding in dermatomyositis:
the periorbital heliotrope rash or Gottron papules?

[Gottron papules are the most specific finding in dermato-
myasitis, |

14) With what disease is pyoderma gangrenosum most oflen
associated?

[Inflammatory bowel disease.]

[5) If an obese patient presents with a rash in the inguinal
area, and the rash fluoresces bright red with the Wood's
lamp. what is the disorder and how is it treated?

[Erythrasma (caused by Cornynebacteriium). Erythromycin ]

16) What is the difference between impetigo, ecthyma, and
erysipelas?

[Tmpetigo: starts as an ervthematous, vesicular lesion that quickly
becomes pustular and crusty (“honey-colared crust™). Ecthyma:
starts as an impetigo which then becomes deeper, causing shal-
low ulcerations. Erysipelas: superficial cellulitis, usually of the
central face, with erythema and swelling. Eethyma and erysipelas
are usually caused by Group A streptococeus; whereas, impetigo
is usually caused by S. qureus, | il
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17) How does staphylococeal scalded skin syndrome (SSSS)
differ in etiology and outcome from toxic epidermal necro-
lysis?

[Staph scalded skin syndrome (SSSS): Patients present with ten-
der, red, peeling skin, usually due to cireulating toxins from lo-
calized staph infection or colonization. Toxic epidermal necroly-
sis is not a result of infection. 1t is also a sloughing away of skin,
but it occurs at a shightly deeper level than SSS85. In contrast to
§5SS, patients with toxic epidermal necrolysis do poorly (mortal-
ity about 40%). 1t is almost alwavs caused by a hypersensitivity
reaction to a drug, |

18) What is the organism that commonly causes infection in
dog and cat bites?

[Pasteurelfa multocida. ]

19) What is the treatment of choice for dog, cat, and human
bites?

[Debridement with copious lavage. Then prophylaxis is oral
AM/CL (amoxicillin clavulanate). |

20) Which papilloma viruses are associated with condyloma
acuminata and with cancer of the cervix?

[HPV 16, 18, and _;jl are associated with.cancer of the cervix.
HPV 6 and 11 are the more common causes of condyloma acu-
minata and are not associated with cancer of the cervix.|

21) For what 2 skin parasites is 1% lindane used?

[1) Lice —all types. 2} Scabies (Sarcopies scahiet).]

22) In which patient group is-lindane contraindicated? Why?

[Infants and very voung children. ONS toxicity |

23) Which skin cancer is associated with severe sunbumn in
childhood?

[Malignant mclanuy

24) Which type of ultraviolet light is used in suntanning par-
lors? Will it cause cancer?

[UVA. Although weaker than UVB, UVA can still cause cancer. |

25) What are the two treatment options for dysplastic nevi?
In which patient group would you always remove the ne-
vus?

[Close follow-up and monitoring using photographic documenta-

tion. If the patient has one or more relatives who have had malig-

nant melanoma. the dysplastic nevus is just removed. ]

26) If a female patient presents with a pruritic eczematous
plaque on the areola and nipple and treatment for a contact
dermatitis is unsuccessful. what disease is likely?

[Paget disease of the breast.]
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27) What 4 cancers are the most common cause of cutaneous
metastases?

[Lung cancer, Gl cancer, malignant melanoma. and breast cancer
in women. |

28) What is Sweet syndrome?

[Also called scule neutraphilic dermatosis. Patients have high fe-
ver and painful red plaques, about | inch in diameter, due 1o a
dense neutrophilic infilrate. 10% or less are associated with leu-
kemia, Corticosteroids are usually quickly effective. |

29) What skin manifestations are seen with glucagonomas?

[Beefy red tongue. angular cheilitis, and a necrolytic migratory
erythematous rash. |

30) With what diseases is macroglossia associated?

[This is associated with pinch purpura (purpura thal develop from
pinching or stroking the skin) and is highly suggestive of multiple
myeloma or cutancous amyloidosis. ]

21) What is Nikolsky sign and with what two diseases is it
associated?

[Nikolsky sign is epidermal sliding with digital pressure on the
skin and is an indication of the acantholysis. Acantholysisis seen
in pemphigus vulgaris and texic epidermal necrolysis. ]

32) Which bullous skin disorder is associated with an anti—
basement membrane antibody?

[Bullous pemphigoid.]

33) What is the etiology of porphyria cutanea tarda and what
are some of the precipitating substances?

[Tt is caused by a congenital or acquired decrease in activity of
uroporphyrinogen decarboxylase, which allows a buildup of pho-
totoxic porphyrins in the skin. Estrogen or ETOH may precipitate

the symptams.| =

34) What urinary tests are done to screen for porphyria cuta-
nea tarda?

[Check for increased urinary coproporphyring and uroporphyrins.
Urine may be dark or pink.]

35) With which GI disease is dermatitis herpetiformis asso-
ciated? =

[Celiac sprue (gluten sensitive enteropathy).|

36) What type of lesion is pathognomonic for erythema mul-
tiforme?

[Target lesion, |
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37) What viral infection is especially associated with ery-
. thema multiforme?

| Herpes simplex.]

38) What is Stevens-Johnson syndrome?

Stevens-Johnson syndrome is a severe [orm of E. multiforme,]

39) What is the treatment for granuloma annulare?

[Granuloma annulare is a ringworm-like lesion seen in children
and young women. It is self-limited:]

40) In what patient group is nummular eczema usually
found?

[This oceurs very commonly on the shins of the elderly. No treat-
ment is indicated.]

41) What disorder should be ruled out in a patient with
vitiligo?

[Polyglandular deficiency.]

42) What cancer should be ruled out in a 60-year-old patient
with acanthosis nigricans?

[Gl cancer (especially gastric adenocarcinoma).]

43) What endocrinopathies are associated with acanthosis
nigricans? '
[Cushing. hyper- and hypothyvroidism, acromepaly, and insulin-
resistant DM, but usually 101 adrenal insufficiency. |

44) Which drug can actually cause a reactivation of a previ-
ous sunburn?

i > [Methotrexate. |

45) What is the difference in occurrence and number of café
au lait spots seen in: neurofibromatosis, Albright disease,
and healthy persons?

[In neurofibromatosis, 78% of patients have > 6 spots and 95%
have al least one spot > 1.5 em. In f\r[c(_‘uﬁméﬁfdiscum. the
spols are more irregular, Note that -2 spots are comumon in
healthy persons.]

46) What disease entity has hypopigmented macules that are
easiest to see under the Wood’s lamp?

[ Tuberous sclernsis. ]
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47) What is the most common cause of pruritus in elderly
patients? What other causes should be ruled out?

[Dry skin is the most common cause of pruritus in the elderly.
Other causes include hyperthyroidism, hypothyroidism., malig-
nancy (especially lymphoma and breast cancer), Fe deficiency,
and chromnic renal failure.]

48) What is the cause of oral hairy leukoplakia, how does it
present, and in what patient group is it found?

[Oral hairy leukoplakia is a discase caused by Epstein-Barr virus
and seen virtually only in ATDS patients. The disease prescnts
with a corrugated tongue with white lesions along the side.]

49) Which type of skin cancer is usually oval with the long
axis parallel to the skin folds?

‘% [Kaposi sarcoma.]

50) Name 3 skin lesions seen in diabetics. What is their sig-
nificance?

[Eruptive xanthomas indicate diabetes is out of control. They re-
solve when the diabetes is once again under control, Necrobiosis
lipoidica diabeticorum 1s a thin, atrophic, vascular plaque that ap-
pears on the shins. It is subject to trauma and uleeration. No other
clinical significance. Diabetic skin spots (diabetic dermopathy)
are dark macules that are common and ofien appear on the
shins—no clinical significance.]

@ 2005 MedStudy—Please Report Copyright Infingements lo 800-841-0547, option 7




MedStudy

P.O. Box 38148

Colorado Springs, CO 80937-8148
(800) 841-0547

15

|

1-932703-01

i

Ui

BN
I Core Book 5 e

IM Core Curriculum Sst

e




