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“*What is cerebral perfusion?

“*Steady cerebral perfusion can be maintained
iIf arterial systolic pressure is 50 - 150 mmHg
and ICP is below 40 mm Hg.

%CPP = MAP - ICP

“*Normal CPP is 70 - 100 mm Hg
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“*Pathophysiology:
® Acute neurologic condition alters the
equilibrium of components within the
cranial vault.
® Causes

OPrimary
OSecondary

® Regardless of cause, 1 ICP decreases
cerebral perfusion, stimulates further swelling,
and may cause herniation



Decreasing Cerebral
blood flow

causes

leads to

(Cushing's Response j

~ TT—a

causes causes
vasomotor center sympathetically
response mediated
response
triggers results in
\ increase in SBP,
increase in widening pulse
arterial pressure pressure;
decreased HR
results_in results in
(Ineffective autoregulation J
significant
leads to - change in
ma"’bfes':‘i‘d == vital signs
b
v
decompensation
(ischemia & infarction)
* mantijfested Cushing's Triad:
leading to Y i bradycardia
l hypertension
bradypnea
herniation of brain stem
occlusion of cerebral blood flow J

causes

grave sign;
leads to

Death without
immediate
interventions
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*» Early Indicators: % Late Indicators:
® Subtle changes in LOC ® Continuing decrease in
® Pupillary changes LOC progressing to coma

® Bradypnea, bradycardia,
hypertension and fever

® Hemiplegia, decorticate or
decerebrate posturing

® Loss of brain stem
reflexes

® \Weakness of one
extremity or one side

® Constant headache
Increasing in intensity



Diagnostic Tests

“CT

“*MRI

“PET

“*SPECT

“*Transcranial Doppler
“*Electrophysiologic monitoring
“*Evoked potential monitoring



Complications

“*Brain stem herniation
“*Diabetes insipidus
“*Syndrome of Inappropriate ADH (SIDAH)



Medical Management

“*Increased ICP is a true medical emergency

** Treatment must be promptly initiated
® Invasive monitoring of ICP
® Manipulating one or more cranial vault component
® Controlling fever
® Maintaining oxygenation
® Reducing metabolic demands
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CEREBRAL BLOOD FLOW

“+*CBF affects cerebral volume, oxygen
consumption and removal of waste
products.

“*Brain receives 15-20 % of cardiac output.
Gray > white matter.

“*Receives blood via carotid arteries (80%)
and vertebrobasilar arteries (20%) from
Circle of Willis.



Pain sensitive structures of the head

** The skin

**Its blood supple

“* Appendages:
muscles of the head and neck
great venous sinuses and their tributaries
portion of dural mater (base of brain);
dural arteries; intracerebral arteries;
cervical nerves



A b Al & KL

Eve ball HRER ~ Frontal sinus S8 H%®

Esthmord ﬁﬁﬁ'ﬁ"'f’ F ! Frontal skull base BisSlik

Zyroma Bt Frontal lobe A RESi%E

‘-u..ll 1 TEgLon 23 e
l'emporal lobe A REEHS

_ : Pons BREE (REGH)

Mastoid FLZESRFF : Petrous and Mastoid

Cerebellum snd 4th V

Medulla &R - W ' /N PR 5

Allas 55— MTSTHE
Ocaiptal muscles EESSAILEA

Eyeball TR

Esthmoid SR e PR Frontal lobe ABESTEE

Temporal base T

N Sylvian Nssure
lemporal lobe ¥ FERRNIL SV,

Temporal lobe AR
- Basal cistern B iC R
Ear HZ4e ! L ot Petrous and Mastond 257
Mastoid FLESIRTY 8 > Pons fai (B6F)

Extemal meatus 44 Hifi

Medulla BERE . t:;g.ml;:}:%;rﬁhgym v




Frontal lobe kRS se

Frontal hom RESHEIT
Sylvian fissure FE3N

Basal panglion FEECEE

Midbrain b8  BEEE)
Tentomun SR

Cerebellum and 4th V

/IR VY

Frontal lobe A BEELE

Corpus callosum Bt

Pulmmen 855

Internal capsule PR
Thalamus Bt

Pineal region #2548
Tentonum MERE

Falx ARERR
Corpus callosum [Pt

Internal capsule AR
Thalamus #r
Pineal gland AR
Tentonum JERE

Gray matter JKH

White matter |15

Lateral venincle {HRE=

Chorod plexus [ is

Falx - BEaN




g R R T
o TR 2w iy, o
WoE [, - o N
SRIK s R o W o ;Wi%/?w@»mm
W P R B
T Bl dB EEesn(s
I\I: 'n%,,,hrtmﬂ N WT ..nm,f 21 ey o LN
e L < N T e
N Y £ 2, 1 B e 2=
~\y W - ..n%...ﬂ.mﬂw; ﬂmfm/m. Bu/ﬂ+431.|.
S m R R @:ﬁ
ot B S e 48 ﬂ,{ﬂﬁ
Q& SE=IVERE: <R s
O - O s «m > i
%’ /‘C ,T#MT_/‘C ot ,%M maﬂ.f#ﬂIqm...lA \ m
LRI R S T N iﬂm\
m& e ,ﬁ,wﬂm IR e b o
WW/.M#BU,I_ mm /ﬁlfu‘A irm.lﬁhpﬂw,‘wl .uTMLi ﬂ
T Ly e 1] st W el +
4; 4_?&@ b g Fﬁrnm, ‘mwmq
e I R o B - ﬁ
3 AN R TR %?ﬁ
I~ VN B S m?ﬁﬁ
i Lol v ) e e o o ﬂnﬁnmmm
S PPN TR T Ew et g
S B S 2 S R
oo R e~ oRHBE RER
AR el BE- R RE A e mﬁ
o0 o




]
5
ALY

}

]

2 B 5

A



Location of a headache

“*Unilateral: cluster headache, migraine

“*Ocular or retro-ocular: glaucoma, acute
iritis, optic neuritis, Tolosa-Hunt syndrome,
migraine or cluster headache

v Paranasal: sinusitis

“*Occipital: tension or occipital headache,
cervical arthritis



Location of a headache

1t division of trigeminal nerve : post-
herpetic neuralgia

2" and 3" division of trigeminal nerve :
classical trigeminal neuralgia

‘*Pharynx and external auditory meatus :
glossopharygeal neuralgia



Acute onset

«»Common cause :

CVA, meningitis or encephalitis, acute
glaucoma or iritis

s+l ess common cause :

Seizure (post-ictal headache), lumbar
puncture, hypertensive encephalopathy



Subacute onset

+»» Giant cell arteritis

¢ Intracranial mass (tumor, subdural
hematoma, abscess)

“*benign intracranial hypertension

“* Trigeminal neuralgia

“* Glossopharyngeal neuralgia

“* Postherpetic neuralgia

“* Hypertension (pheochromocytoma)
* Atypical facial pain



Chronic onset

‘*Tension headache
“*Migraine

**Cluster headache
**Cervical arthritis

e Sinusitis

*Dental disease



Tension headache

“* The most common variety of headache
*+* Muscle contraction headache

“+ Pattern: nonthrobbing (pressure), band-like ,
tightness

*» Bilateral of forehead, temples, back of the head
or neck

“»+ Associated with sleep disorder, fatigue, anxiety,
depression, emotional conflicts.

“*More frequent in women, ages of 20-40 years.

“* Treatment : NSAID, antianxious agent and
sedative.



Migraine

% Classification:
Migraine without aura: common migraine

Migraine with aura: classic, (ophthalmic, hemiplegic, hemiparesthetic,
aphasic, complicated migraine)

The ratio of common to classic migraine is 5 : 1

Recurrent attack with variable in intensity, frequency, and duration
Pain is commonly unilateral

Accompanied by anorexia, nausea, vomiting

Age onset: first episode from age 5-40, women more and earlier in
men.

/5% of patients had family history.

If first episode after age 40, CT and MRI scans are needed to rule
out organic disease.
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¥ Migraine (Trigger Factors)

+* Emotional stress
“* Family history
v Hormone fluctuations: 70% in women before

menstrual cycle (drop in estrogen) and cease after
menopause, or episode during estrogen therapy

**Missing a meal or fasting, oversleeping, physical

stimuli (bright sunlight or poor ventilation), and smoking

»*\Vasoactive substances in food: chocolate,
cheese(have tyramine) ,red wine
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1.1% 7R k1% 587 (migraine without aura)
¥4 & ¥ 185 M (common migraine)

1.2 k. 1% 38 & (migraine with aura)

4% s A 53R (classical migraine)
1.3 #E R 1% 3R % AT 58 348 B2 AK 2 7% & 8 ) b 1% 2%
1.477, 48 BE1% 57 78 (retinal migraine)
1.54% 58 & Z 9 % & (complications of migraine)
1.6 7] fE 1% 33 7& (probable migraine)
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0 & #k&sERE (ICHD-I code 1.1)
(migraine without aura)- common migraine

0 A ke 3E%E (ICHD- code 1.2)
(migraine with aura)- classical migraine

10:1 to 3: 1




# TR k1 3R /A

A~Z2VH SREFSLSB—DR&HEE -
B~ SAREAFITER 4— T2/ 05 o
C~3mEDVATH A4 PUMA
8] (Unilateral)

M (Pulsating)

k)
EPYEREE Mﬁdelate
W5 AR5 E) e B 55 T8 iﬁﬁﬁ%%ﬁ%?ﬁﬁﬂﬁ

2, e #2 #6 (Physical Activities)
BBRBEFEFEVATI—HFR
NN R

. & AR a

ABCDmIR% A @ 1&IER
AEP=38 ' TiieAR

D~

1. &
2. 4%
3. 42
4. H
i
(1
%




R k4w SR 74

AZEbxr  EFSBDRSEF-

B 2V0FTH=ABFHMFXZ

1R 2BME R GIEER (FPMSE 8 RK) R/
Zam (FPRERKLX) &K -

2. x>tk EHK AFES (BrétRIk) B/ % a® (BPA

R) ER -
3. T WA FEAR -

C Z2VFTFTH=RBHAFZ :
1. AR/ XZERREER -

2.2 v —% HRAELE 0 A —FEL L E AR
A o

3. H—REREMR
D /& 37 £




ID Migraine 'M Screener
b i 3516 SR

Ty =8EKEHELPHIBARAEL
88 T 1¥ g e

58 % B R AT L 42 R AR
s ke (ZA1RE )
BURCPE 81%, 45 & M 75%
b5 P 78 58] %2 =93.3% (F] ¥ B &)




BRR A f R

“*NSAID (ibuprofen, naproxen, aspirin)
“* Ergotamine (cafergot, seglor)

< Sumatriptan (imigran & p? %)

**» Metoclopramide, prochlorperazine

“* Prophylaxis: Propranolol, amitriptyline,
verapamil, valproate



Cluster headache

“* Paroxysmal nocturnal cephalalgia, histamine
cephalalgia

“* Occurs predominantly in young adult men (range
20 to 50 years; M:F : 5:1)

“*Recur nightly, between 1 and 2 h after onset of
sleep or several times during the night and day

“*Duration: 15 minutes to 3 hours
“* Occurs daily for 2 weeks to 3 months

“* Blocked nostril, rhinorrhea, injected conjunctivum,
lacrimation, miosis, flush and edema of the cheek
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Treatment

“*Ergotamine 3mg po gN

“*Inhalation of 100% oxygen at 7-10 L/min
for 10 to 15 min at the onset

“*Intranasal lidocaine (4% 1 ml)
“*Triptans: SHT1 B/D receptor agonists



*» Temporal arteritis(F>M)
» Elderly persons(>50y/0)

» 70% have headache

“ Superficial temporal and
other scalp arteries:
thickened and tender and
without pulsation

** Malaise, myalgia, weight
loss, arthralgia, and fever
(polymyalgia rheumatica)




Diagnostic criteria

*» Age> 50 years at onset

+*» New onset of localized
headache

*» Temporal artery
tenderness or decreased
temporal artery pulse

*» Elevated ESR > 50mm/hr

“* Elevated CRP

*» Biopsy showing
necrotizing arteritis
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Giant cell arteritis

“* The major risk: blindness due to anterior
Ischaemic optic neuropathy

‘*There are also risks of cerebral ischemic
events and dementia

* Treatment:
® Steroid
® Recovery of visual loss is low



Trigeminal neuralgia

“* Tic douloureux
“*Female:Male:1:3

“*Age:>50 y/o

** Trigeminal V2,V3 most common

*» Activities such as toothbrushing, shaving or
eating

*»» DDx: neoplasm, multiple sclerosis ,
vascular compression of the nerve
*» Treatment: carbamazepine, gabapentin,
phenytoin



W (Glossopharyngeal neuralgia

< Pain in oropharynx Tympanic
that radiate to the o membrane
ear

» Provoked most prainstem — 40 JRN Tonsil

commonly by
swallowing, talking,

chewing, yawning, Glossopharyngeal
laughing | R

* Glossopharyngeal i | )
syncope “ %

Tongue I Carotid artery

#ADAM




*» Facial pain persisting
or recurring =3
months after the
onset of herpes
zoster

*» Trigeminal nerve V1
division (80%)




|diopathic intracranial
hypertension

“ICP in the absence of an intracranial mass
lesion or hydrocephalus (>200mm H,0 in the
non-obese, >250mm H,0O in the obese)

*» Triad: headache, papilledema and increased
ICP

**Visual loss due to optic nerve damage, six nerve
palsy




Post-lumbar puncture
headache

*»Headache that worsens within
15 minutes after sitting or
standing and improves within

15 minutes after lying
“*Neck stiffness, tinnitus,
hearing impairment,
photophobia, nausea
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CSF analysis

Glucose {(mg/dL)
=10° 10-45"°
More commmon Bacterial meningitis Bacterial meningitis
Less cornrmon TB rmeningitis Meurosyphilis
Fungal meningitis Zome viral infections (such as murmps and LCMY)
Protein {mqg/dL)

»250° 50-250°

Bacterial meningitis Wiral meningitis

Lyme disease

Meurosyphilis

TB meningitis
o -
Total white blood cell count (cells/microL)
=1000 100-1000 5-100
Bacterial meningitis Bacterial ar viral meningitis Early bacterial reningitis
TB meningitis Wiral meningitis
Meurosyphilis
TB meninagitis
Some cases of rumps and LCMY Encephalitis Encephalitis




Subarachnoid Hemorrhage

“* Sudden onset(88%) and incapacitating severity.

“* Generalized headache—> occipital area and spread
to neck - rigidity and to the back and lower limbs.

“» Cause: aneurysm>AVM

“* Excruciating pain usually lasts a few hours, but may
persistent for several days.

“+ Associated symptoms: severe photophobia, painful
eye movements, and some mental confusion.

* Mildly elevate temperature, pulse, and blood
pressure, stiff neck, and kernig sign.
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Headache related to medical
disease

*» Malignant hypertension

¢ Cervical arthritis, rheumatoid arthritis
*»» Carbon monoxide exposure

** Chronic lung disease with hypercapnia

*» Hypothyoidism, cushing disease, withdrawal
from corticosteroid medication, hypoglycemia

**»Use of pill
*»» Acute anemia with hemoglobin below 10
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Obtain a CT scan

“*Acute, extremely severe headache
(thunderclap headache)

“*Headache with progressive onset over
days to weeks that is not similar to
previous headaches

“*Altered mental status
“*Focal neurologic signs
‘*Papilledema



Headache
linical warning criteria (CWC)

“*1.increase (>50%) in the intensity and frequency

of current headaches compared with previous
headaches;

*» 2.abrupt onset of headache;

*» 3.persistence of headache despite analgesics;

“+4 alteration of the characteristics of headache in
patients with previous primary headaches;

“*+5.presence of focal neurological symptoms or
findings



Treatment

+*ABC
“*Maintenance of cerebral perfusion may require

iInvasive haemodynamic monitoring +/- ICP
monitoring

“* Adequate oxygenation

“* Ventilation to hypocarbia or normocarbia
( aggressive hyperventilation can cause
vasoconstriction).
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Treatment

+**Maintenances of MAP to maintain CPP
+*Head elevation

“*Prevention of venous obstruction — keep
head neutral

“*Adequate sedation or paralysis to prevent
coughing



SPECIFIC MEASURES

“* Surgical intervention

<*Mannitol — reduces CSF formation, lowers blood
viscosity and reduces brain vol.

“* Frusemide to give rapid diuresis

“* Steroids to reduce vasogenic oedema around
masses

“* Other cerebroprotective agents — thiopentone

“*Mild to moderate hypothermia to reduce
metabolic rate

“* Tight glycaemic control
+» Seizure control



