DIAGNOSTIC CHALLENGE _—

The Case of the Man with Blood on the Brain

Joél Surette,’ BSc, MD 2003 and Gerald Schaller,” MD
'Faculty of Medicine, Dalhousie University, Halifax, N.S. - ‘
“‘Department of Radiology, QEIl Health Sciences Centre, Halifax, N.S.

A 20-year-old man presents to the emergency department one :iI'Fcrnm_m with a severe headache that he dcscrihcr\.;n the “worst
of [hi;l life” The headache began yesterday while he was doing his laundry. The onm:_l was fuddg'n\ the pain severe and
associated with nausea and vomiting. He had some mild neck tenderness but no phumphuh\m or dl]:lh)[)lil_ no weakness, and no
numbness. He went to bed because the headache was so bad, however, it became worse this morning prompting him to come
to the emergency department. Past medical history is significant for meningitis at age 6. Hu IS on no I'I'Il',‘dl.l_';llli{'-)n,\ and reports
no ullcruiu:, Exam shows a sleepy but easily roused young man. Pupils are equal and I‘L‘ilt_‘l\l\'l: lu. light. There is full extraocular
motion, normal visual fields, normal CN V-XII, a supple neck and mild left pronator drift. Grip strength is 5/5 bilaterally in
upper and lower extremities. Sensation is grossly normal to light touch. 3cl1cxcs are equu!_ bilaterally. Cerebellar exam is
normal. The lumbar puncture is positive for blood: CT shows an intracranial hemorrhage (Figure 1).

Figure 1. CT scan showing right temporal lobe intracranial hemorrhage with minimal shift
and some edema,
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DIAGNOSTIC CHALLENGE

Ql: What is the differential diagnosis of intracranial bleeding?
Q2: What is the likely diagnosis in this case?

Q3: What further investigations would you like to order?

Q4: What are the treatment options?

Figure 2, Angiogram of the right internal carotid artery and branches showing a nidus of vessels within the right temporal
lobe which apj be supplied by at least two branches of the right middle cerebral artery.
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Al: Causes of intracranial hemorrhage include trauma,
ruptured aneurysm, arteriovenous malformation (AVM),
neoplasm, and hypertensive hemorrhage. The CT scan shown
in Figure | demonstrates intraparenchymal hemorrhage in the
pole of the right temporal lobe. There is likely also some
subarachnoid hemorrhage (SAH). Ruptured aneurysm is the
cause in 85% of cases of SAH excluding trauma.'

A2: Trauma is the most common cause of intracranial
bleeding, but presents with a different clinical picture. The
“worst headache of my life” description is classic for ruptured
aneurysm, but also non-specific-the cause proves relatively
innocuous in 90% of patients presenting with this as the only
symptom. Because of the patient’s young age and absence of
a history of trauma or hypertension, an underlying neoplastic
lesion is unlikely. Ruptured AVM is the most likely diagnosis.

Arteriovenous malformations (AVMs) are a type of
congenital vascular malformation composed of tortuous
tangles of arteries connected directly to veins without
intervening capillaries (a direct shunt).** There are three
distinct zones within an AVM: the feeding arteries, the nidus
(“nest™)—the tangle itself, and the draining veins. The involved
vessels are histologically abnormal, with thin walls due to
poor development of elastic and muscle tissue within the
media. There are often secondary changes such as thrombosis,
calcification, and fibrosis. The larger arteries feeding the AVM
usually have a thickened endothelium and hypertrophied
media. When brain tissue is present within an AVM (rare), it
is nonfunctional. They are most common within the
distribution of the middle cerebral artery. Complications
include: rupture followed by intracranial hemorrhage,
headache, and various neurologic signs and symptoms from
local ischemic damage or “vascular steal” from cerebral cortex
in the area of the shunt.

Most AVMs present with intracranial hemorrhage.
Hemorrhage may be intraparenchymal, subarachnoid, or often
both. Patients may present with headache, nausea. vomiting,
and possibly fever (classic signs of subarachnoid hemorrhage)
but these symptoms are less severe than with subarachnoid
hemorrhage. This may be due to the fact that pressure
associated with the AVM is lower than that with a ruptured
aneurysm or intracerebral hematoma. Obstructive
hydrocephalus may also occur, depending on the location of
the lesion.

Intracranial hemorrhage from vascular
malformations accounts for 1% of all strokes and 10% of all
SAHs. The prevalence of AVMSs among the general population
1s uncertain, but autopsy studies of unselected patients indicate
that 4 to 5% harbor some form of vascular malformation; only
1010 15% of these produce symptoms.** Small AVMs actually
pose a greater threat than larger ones. This is because large
AVMs have more severe arterial hypotension and are therefore
less likely to hemorrhage.

A3: CT scanning is indicated in all patients for whom
intracranial bleeding is suspected, followed by lumbar
puncture if CT is negative. CT identifies SAH in up to 95%
of cases."** A negative CT does not rule out SAH, therefore
lumbar puncture is required with a classic history. In the case
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of AVMs, more detailed information about the location angd
course of the involved vessels is required for assessing the
lesion and planning treatment. This is most practically
accomplished by carotid angiography (see Figure 2). CT ang
MR angiography are emerging as important tools in the
detailed evaluation of AVMs.”

Ad4: This patient’s headache was treated with morphine and
gravol. He is also given phenytoin to reduce the risk of Seizure
and dexamethasone to reduce the inflammatory response 1o
the subarachnoid blood.

The major therapeutic options for an AVM are- (1)
surgical resection, (2) intravascular embolization, and (3)
gamma-knife radiosurgery.'""" Intravascular embolization
involves use of various materials (e.g. coils, glues, plastic
spheres) to pack the malformation and obstruct bloodflow o
and through it. This option is limited by a high rate of disabling
or fatal complications and difficulty obtaining complete
occlusion. Gamma-knife radiosurgery uses precisely targeted
fine beams of ionizing radiation to destroy abnormal tissue
while sparing adjacent normal areas. Resolution of an AVM
typically occurs over months to two years following a single
treatment. Since this patient’s aneurysm has already ruptured
and bled, neither of these latter options is available leaving
surgery as the definitive management.

The risk of surgical resection depends mainly on the
size, location and drainage pattern history of an AVM. Size
and vascular architecture determine the risks of embolization
therapy and radiotherapy. This patient underwent
frontotemporal craniotomy for resection of the temporal lobe
AVM. A post-operative angiogram showed no residual nidus:
he was discharged in stable condition ten days after admission.
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Desscription Alorvastalin caicium & @ white to off-white crystaline powder that is practically ineoluble 1 aqueous
solutions. of pH 4 and below. Alorvastatin calcium & very sighily solubke in distiled waler, pH 7 4 phosphate buffer and
acefonitrie, shohtly soluble in efhanal, and freely soluble in methanol
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talc, Manium dioode, polysorbate 80 and simethicone emulsion

Stove &t controlied room lemperature 15 to 25°C

AVAILABILITY OF DOSAGE FORMS

LIPTOR (atorvastatin calcium) is avallable in dosage strengths of 10 my, 20 mg and 40 mg alorvastatin per tablet

10 mg: White, eliptical, fim-coated tablet, coded *10” on one side and "PD 155° on the ciher Avalable in bolties of
00 tablets.

20 mg: White, efiptical, film-coated tablet. coded “20" on one side and "PD 156" on the othe: Avallable in bottles of
90 tablets.

40 mg: White, eliptical, fim-conted tablet, coded 40" on one side and "PD 157" on the other. Avalable in bofes of
90 tablets.
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Brisf Prescribing Information
NORVASC*

{amlodepine besylate)

Tablats 25 5and 10 mg i
Anthyperiensve-Antanginal Agent
ACTION AND CUNICAL PHARMACOLOGY
NORVASC b

pine ] s 2 cal ien influx inhibitor (calcium entry blocker or calcium jon antagonist)
Amiodipine 15 a member of the dirydropyndme class of calgium antagonists.
AND CUNICAL USE

INDICATIONS

m (amiodspine besylatel is mdicated i the reaiment of mild-to-moderate essential hypertension
NORVASC should normally be used i those panients in whom trestment with diuredcs o beta-blockers was found
meflectve or has been associted with unacceptable adversa effacts. NORVASC can ba med as an inftial agent in
thase patents in whom the use of diuretics and/or beta-blockers is contraindicated or in patients with medical
condions in which these drugs frequently causs sanous adverse effects. Combination of NDRVASC with &
durstic, 3 bets-blocking agent, or an angiotensin converting enzyme mhibitor has been found to be compatibla and

shawed addirve antihypermensive effect
Chrwmic Stabl -

NORVASC =5 indicated for the management of chronic sta angina {effort-associated anging) in patients who
remin sympiomatic despite adequate doses of beta-blockers and/or organic nitrates or who cannol tolerate those
agents. NORVASC may be tned in combsnation with beta-blockers in chronie stabl anging, in patients with normal
ventnicular funcoon. When such concomitant therapy is introduced, care must be taken to monitor blood pressure
clesaly snce hypotension can occwr from the combined effects of the drugs

CONTRAINDICATIONS

NORVASC (amiodipme besytate) is contraindicated in patients with hypersenstivity 1o the drug or other
@hydropyndmnes and in patients with severs hypotensson (less than 90 mmHg systolic)

W

Increased Angina and/or Myocardial Infarcton
Rarely, patients, parncularty those with severe obstructive coronary anery dsease, have developed documented
mereasad frequency, duratron and/or seventy of angina or acute myocardial infarchon on starong calcium channel
blocker therapy or at the time of dosage increese. The mechanism of this effect has not been elucidated

ion (Aortic Stencsis)

Obstruction
NORVASC should be used with caution m a prasence of fad left ventricular outflow ebstruction
(nortic stenoms)
Use in Patients with Impaired Hepatic Function
There are no sdequate studies i patients with lnver dystunction and dosage recommendations have not been
establshed. In 2 small number of patients with mild-to-moderate hepabc impairment grven single dose of 5 mg,
amiodipine half-ife has been proionged. NORVASC should, therefore, be administered with caution in these
patiants and caretul monstonng should be performed. A lower starting dose may be required (see DOSAGE AND

]
Beta-blocker Withdrawal
NORVASC grves no protection agamst the dangers of abrupt bets-blocker withdrawal and such withd rawal should

be done by e gradual reducton of the dose of beta-blocker
PRECAUTIONS

Use wn Patieats with Congestrve Hean Faslure

Rithough genarally calcrum channel blockers should only be used with caution in patients with heart failure, it has
bean observed that NORVASE had no averall deleterious effect on sunvval and cardiovascular morbidiy in both
shoit-term and long-tarm clinical thals in these pavents. While a significant proportion of the panents in thesa
studmes had a hestory of ischemic heant disease, angina or hypertension, the studies were not designed to
evaluate the treatment of angina of hypertension in patents with concomitant heart fadure.

ASC (amiodipine besylste) may occasonally precipitate symptomanc hypotension. Careful manitoring of
blood pressure = recommended, especially m patents with a hastory of cerebrovascular insufficiency, and those
Ikung medicabons known 1o iower blood pressure

Edema

Mild-to-moderate penipheral edema was the most common adverse event m the clinical trials (see ADVERSE
REACTIONS). The mcidence of penpheral edems was dose-dependent and ranged in frequency from 30 1o 10.8%
5 10 10 mg dose range. Care should be taken to differennate this peripheral adema from the atfects ol increasing
left ventnculas dystuncuon

Use in

Although amicdipne was not largtogenic in the rat and rabba some difydropyndme compounds have besn found
to be teratogenic m animals. In rats, amiodiping has been shown o prolong both the gestation period and the
durabon of labor. There 15 no clinical experience with NORVASC in pregnant women. NORVASC shauld be used
dunng pregrancy only d the potential benafit outweighs the potantial nsk to the mother and fetus

1t is not known whether amiodiping 13 excreted m human milk Since amlodipine safety in newboms has not been

establshed. NORVASC should not be green o nursing mothers.

Use m Children
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In giderty patents (65 years) clasrance of amlodipine s decreased with a resulting increase in AUC. In clinical

irials the mcudence of adverse reactions in elderly patients was appraximately 6% higher than that of younger

population (<85 years) Adverse reactions melude edema, muscle cramps and duriness. NORVASC should be used

cautously in elderty patents. Dosage adustment is adviszble (see DOSAGE AND ADMINISTRATION)

Imteraction with Juice

Published dats mdhcate that through inhibition of the cytochrome PASO system, grapefruit juice can increase plasma
leveis and sugmaent pharmacodynamic effects of some diydropynidine calcium channal blockers Following cral
250 of 10 mg amiodipwne 1o 20 male vol, 5. ph l s of amlodipine were similar when
amiodgans wis sdmiveTtered with and without grapefrun juice
Imeractions

As with afl drugs. care should be exercesed when treating panents with muttiple medications. Diydropyndine calcium
h biockers undergo b sformat the cytoch # P450 system, mamly via CYP 344 isoenryme. Co
wmmmmmmmmummtmm

same route of brotransformation may result in
larh b d drugs, particularly those of

altered buavailabiity of amiodipine of these drugs. Dosages of ¥
low th ratio, and ¥ in patients with renal and/or hepatic impairment, may require adjustment
when starting or st d d amiod optimum therapeutic blood levels

. quinidne, terfenadine, warfann

Drugs known to be inducers of the cytochrome P4%0 system include: phenobarbital, phemytoin, rifampin
Drugs known 1o be bestrarstormed via P450 nclude: benzodiarspmes, flecamide, iMepramine, propalencns, theaphyline
Amlodipine has a low (rate of first-pass) hepatic clearance and consaquent high bioavailability, and thus, may be
expected to have s low potennal for chnically relevant effects associsted with elivation of amlodipme plasma
levels when used concomitantly with drugs that compete for of inhibst the cytochroma PASO system
Cimetidine, in, Digoxim Pharmacciinetic interaction studies with amiodiping in heaithy
voluntwers have ndicated
cimetidine did not alter the pharmacokinetics of amiodipine
amlodipine ded not change warkarin-nduced prothrombin response time
emlodipine does not significantly aker the pharmaconetics of cyclesparin
miodiping did not change serum digoxin levels or digoxin renal clearance
Concomtant sdmnistration of Maslar® (ma gresium hydraxide and aluminum hydroxide) had no effect the
hwuwduutﬂa!mqmuo{iﬂwmlmlhuhnu " i
Bews-blockers When beta-adrenergic receptor blocking drugs are administered concomitantly with NORVASC,
patanty ﬂ'mlﬂ be carefully mondored since blood pressure lowening effect of beta-blockars may be sugmented
by mnp-:. L] rn?a:m I;::.I'\pll:;:' \-Il-cu[:rll;’:cln?l nee
Sitdenafil: A sngle 100 mg of sddenafil ) in subjects with essental nensian had no effect on AUC,
0 Gy dwl;}%m sidenatil I'P: mgl was co-administecad with omlnda:-'r:: Sof 10 mg n hyperensve

1 mea: supine blood pressure was B mm H olic Tmm {f h
Special Studies: Efisct of NORVASC on other sgens i ot L

) ¥ o
Drugs known to be inhubitors of the cytochrome P&50 system -’-;:lwe- azole anttungals, cimetiding, cyclosponine,
erythromycm,

Atorvastatin: (n hoalthy volunteers, co-administration of multipla 10 mg doses of NORVASC with 80 mg of
atorvastatin resulted in no significant change i the AUC, Couy of Taw of atorvastatin

ADVERSE REACTIONS

NORVASC (amlodipine besylate) has been administered to 1,714 pationts (805 hypertensive and 509 anging
patients) in controlled climcal tnals [vs placebo alone and with active comparalive agents). Most sdvarse
reactions reported dunng therapy warae of mild-to-moderate SVErity.

nsion

In the 805 hypentensive patents treated with NOAVASC i controlied clinical trials, adverse affects were reparned | n
239% of patients and required discontinuation of therapy due to sida effects in 1.9% of patients. The most commeon
adverse reactions in controded clinical rials ware: edema (8.9%), and headache (83%). The Tollowareg adverse reactions
wene reported with an incidence of 20.5% in the controlled chinical trials program (n=805)

Cardiovascular: edems (8.9%), palpiations (2.0%)], tachycardia (0.7%), postural dizriness (0.5%). Skin and
Appendages: pruntus (0.7%) Musculoskeletal: muscle cramps (0.5%). Central and Peripheral Nervous

: headache (8.3%), dizniness (3.0%), hesis (0.5%). A N System: flushing (31%),
increased sweating (0.9%), dry mouth (0.7%], Psychiatric: somnolence (1.4%) Gastrointestinal nauses (24%)
abdominal pain [1.1%), d (0.6%), co (0.5%]. Gi I: fatigue (4.1%), pain (0.5%) &
ins

In the controlled climical trials m 909 angina patients treated with NORVASC, adverse affects were reported in

305% of patients and required discontinuation of therapy due 1o side effects in 0.6% ol patients. The most common
adversa reactions reported in controlled clinical tnals were: edema (9.9%) and headache (78%). The following
adversa raactions occumed at anincidence of 20.5% in the controlled chinical trials program (n=909):
Cardiovascalar; edema (3.9%). palpitations (20%), postural danness [0.6%), Skin and Appendages: rash (1,0%)
pruritus (0.6%). Musculoskeletal: muscle cramps (1.0%). Central and Peripheral Nervous headache (7 8%)
duringss (45%), paresthesia (1.0%), hypoesthesis (0.9%). Autonomic Nervous System: flushing (1.9%) Psychiatric
somnolence (1.2%), insomnia (0.3%), narvousness (0.7%). Gastrointestinal: nauses (4.2%), sbdominal pain {2 2%),
dyspepsia (1.4%), diarrhea (1.1%), flatulence (1.0%), constipation (0.9%). Respiratory System: dyspnea (1.1%)
Special Senses: vision abnormal (1.3%), tinnitus (0.6%). General: fatigus (4.8%) pain (1.0%), asthania (1.0%)
NORVASC has been evaluated for safaty in about 11,000 petignts with hyperiension and angina

The following events occurred in <1% but >0.1% of patients in comparative clinical tnals {double-blind
comparative vs placebo or active agents; n = 2615) or under conditions of open trials or marketing experience
where a causal relationship is uncertain

Cardiovascular: arrhythmia (including ventricular tachycardia snd atrial fibril ation), bradycardia, hypotension
peripheral ischemia, syncope, tachycardia, postural dizziness, postural hypotension, vasculitis. Central and
Peripheral Nervous System: hypoesthesia, panpheral neuropathy, fremar, vertigo. Gastrointestinal: anoreng,
constipation, dysphagia, vomiting. gingival hypeérplasia. General: allergic raaction, asthenia’, back pain, hat
flushes, malaise, rigors, weight gain. M loskeletal System: arthralgia, arthrosis, myalgis. Psyehiatric: saxual
dysfunction (male' and female), insomnia, nervousness, depression, abnormal dreams, anxiety, depersonalization
Respiratory System: epistaxis. Skin and Appendages: pruntus’, rash erythe matous, rash maculopapular, erythema
mutnforme. Special Semas: conuncivins, diplopia, ys pain, infitus. Urinary System: mictunmion frequency,
micturbon disorder, noctuna. Autonomic Nervous Systen dry mouth, q d. Metabolic and Ny
hyperglycemis, thirst. Hemopoietic: leucopenia_ purpura, thrombocytopenia
TThese events accurred in less than 1% in placebo-controlled tnals, but the incidence of these side effects was
batwaen 1% and 2% in all multiple dose studies

The following events occurred m <0.1% of pabents: cardiac failure, skin discoloration, urticana skin dryness,
Stevens-Johnson syndrome, alopecia, twitching, ataxia, hypertonia, migraine, apathy, amnesi 8, gastntis,
pancreabiis, increased appetite, coughing, rhinitis, parosmia, taste perversian, and xerophthalmia

Isolated cases of angivedema have been raported. Angioed may be accompanied by breathing difficulty. In
postmarketing expenance, jaundice and hepatic enzyme elevations (mostly consistent wath cholastasis or hapatins)
fn some cases severe enough 1o require hospitalization have been reported in asso ciation with use of amlodipine
SYMPTOMS AND TREATMENT OF OVERDOSAGE

Symptoms

Overdosage can cause excessive penpheral vasodilation with marked and probably prolonged hypotension and
possibly a reflex tachycardia In humans, expenence with overdosa ge of NORVASC (amlodiping besylate) is imit ed
When amlodipine was ingested at doses of 105-250 mg some patients remained normotansivia with or without
gastnc lavage while another patient expenenced hypotension (30/50 mmHg) which normalized follow ng plasma
expansion. A patient who took 70 mg of amlodipine with benzodiazepine developed shock which was ref ractory
to treatment and died. In a 19 month-old child who ingested 30 mg of amlodipine (sbout 2 mg/kg) there was no
ewndence of hypotensian but tachycardia (180 bpm) was observed. Ipacac was administered 3.5 hrs after ingestion
and on subsequent observation (overnight) no sequelae were noted.

Treatment

Clinically significant hypotension due to overdosage requires active cardiovascular support including lrequent
manitaring of cardiac and respiratory function, alevation of exiremities. and attention to circulating fluid voluma
and utine output. A vasoconstrictor (such as norepineghnne) may be helpful in restoring vascular tone and
blood pressure, provided that there is no contraindicabion to its use As NORVASC is highly protein bound
hemodialysis is not likely to be of benefit | calcium gl may be beneficial in reversing the
effects of calcium channel blockade. Clearance of amladipina is prolonged in elderly patients and in patients
with impaired Irver function. Since amlodipine absorption is slow, gastric lavage may be worthwhile in same cases
DOSAGE AND ADMINISTRATION

Dosage should be individualized depending on patient’s tolerance and responsiveness. For both hypertension
nd angina, the recommended initial dose of NORVASC {amlodipine besylate) is 5 mg ance daily. If necessary,
dosa can be increased after 1-2 weeks to a maxmum dose of 10 mg once daily,

Usa in the Elderly or in Patients with impaired Renal Function

The recommended initial dose in patients over 65 years of age of patients with impaired renal function is 5 mg
once daily. If required, increasing in the dose should be done gradually and with caution (see PRECAUTIONS)
Use in Patients with Impaired Hepatic Function

Dosage requirements have not been esta blished in patients with impaired hepatic function. When NORVASC is
used in these patients, the dosage should be ¢ erafully and gradually adjusted depending on patient's tolerance
and response. A lower starting dose of 25 mg ance daily should be considered (see WARNINGS|

DOSAGE FORMS

Availability

NORVASC is available as white octagonal tablets containing amlodipine besylate equivalent 1o 25,5 and 10 mg
amiodipine per tablet. Tha respective tablet strangths are debossed on one tablet face as “NAV 2.5%, “NRV 5”
and “NRV 10 with “Pfizer” on the opposite face, The § mg tablet is scorad. Supplied in white plastic (high density
polyethylene) bottles of 100 tablets for each strength. Also the 5 mg and 10 mg are supplied in bottles of 250 tablets
STORAGE

Store a1 15-30°C. Protect from hight
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Outstanding Optical Performance and Versatility

The E600 biological research microscope with Nikon's
revolutionary CFI60 infinity optics provides dramatically improved
performance in all applications. Ideal for epi-fluorescence and other

sophisticated microscopy, the E600 opens up new dimensions in
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THE CANADIAN HYPERTENSION SOCIETY
recognizes long-acting dihydropyridine calcium
/ channel blockers as a preferred therapy for

uncomplicated hypertension in patients of all ages**

BP CONTROL THAT ENDURES.
FROM ONE DAY WELL INTO THE NEXT,

FOR HYPERTENSION (amlodipine besylate)

Long-acting BP control
for mild-to-moderate hypertensives'* Impressive tolerability after 4 years*
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