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S CCIIFY HEE UG £F

- W 1= MEE fever, chilling, myalgia, headache gt 44

cegdRzEEY

- WHE3Y MEE S50l 23t(frontal area, pulsatile, NRS 8)

- Etgloll A medication M & 2tQF O L, nausea, vomiting o1 MU ZE 285 5
UAS. T N&Eol FSH W

- W@l Al fever 38.1' ¢
- Lab: no leukocytosis, CRP 2.6
- Chest PA OK

- Neck stiffness (+), no other focal neurologic deficit

Lumbar puncture

- Purpose of LP

- To obtain pressure measurements and procure a sample of the CSF for
celluar, cytologic, chemical, bacteriologic examination

- To aid in therapy by the administration of spinal anesthetics and occasionally,
antibiotics or antitumor agents, or by reduction of CSF pressure

- To inject a radiopaque/radioactive substance

-EHEF

CUHSYUE U HAMP, MFOHE, 2, ZHOl, HrolA, UF0IGE T,
otoll, lymet §) 22 +UNA +AFHUAHE Y 5, ZAo0lofst 24, B4
ZAE, AFCHY A Y, A9l (leptomeningeal metastasis), 2144 S & 2
Z53, 4 EY, % E Y (pseudotumorcerebri), FA U+ EZE, I & | M HZ
(septic cerebral emboli), MAIZ Y2 EA, ZHYLEF

Lumbar puncture

- No ‘'safe’ INR has been determined
- Low dose aspirin alone - no clear evidence increasing hemorrhagic risk
- Clopidogrel, ticlopidine > before invasive spinal procedure, discontinue 7-14days

Lumbar puncture red flags

Platelet count <40 x 10°/1
International normalized ratio (INR) >1.5

Local skin infection

Local developmental abnormality, e.g.. myelomeningocele

Raised intracranial pressure (with a pressure gradient across the
CNS compartments)

CT head recommended \

Suspicion of raised intracranial pressure
Age> 60 years

Immunocompromised patient

Previous CNS disease

Recent seizure

Reduced consciousness

Papilloedema

Abnormal neurological examination

CNS central nervous system B. L. C. Wright, 2012
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Lumbar puncture

Complication Risk
Infection <0.01% [85. 86]
Bleeding <0.01% (estimate due to rarity and consequent
lack of epidemio]ogx data) [87, 88]
Post-LP headache Traumatic needle Atraumatic needle
Mean: 26% Mean: 9%
(wide range of figures: 9% [89]. 14% [87]. (wide range of figures: 3% [93].
24% [90]. 32% [91]. 32% [92]. 36% [93]. 3% [89]. 6% [92], 12% [90],
36% [94]) 19% [91])

Lumbar puncture

Table 3 Equipment required for LP

Equipment

Sterile gloves

Sterile drape

Antiseptic solution, e.g.. chlorhexidine

Sterile gauze dressings

5-10 ml 1-2% lidocaine

10-ml syringe

Needles—1 x orange (25G) and 2x green (21G)

Lumbar puncture (spinal) needle—Ilength measuring 1.5 in for
infants; 2.5 in for children: and 3.5 in for adults

Lumbar puncture (x 2ifel d pressure 1)

Three-way tap

34 sterile collection tubes

Biochemistry tubes for glucose, and other sample tubes as tests
require

Wound dressing or plaster

Lumbar puncture




Lumbar puncture

Position
- Left lateral recumbent position (for right handed physicians)
- Back flexed as far as possible

(Ask patient to try to touch the flexed knees with his/her chin)
- Coronal plane of trunk should be at right angles to the floor

Lumbar puncture

Landmarks
- L3/4 interspace, L4/5 interspace

- Both these spaces are below the termination of the spinal cord at L1/L2 in the
majority of adults (Ellis and Feldman, 1997)

Lumbar puncture

Preparation
- Unwarp equipment, wash hands, put on sterile gloves, disinfection
- Local anesthesia: If needed
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Lumbar puncture

Puncture

- Insert needle superior aspect of spinous process(inferior to the space to be
entered). Aim for the umbilicus (15° cephalad)

- Bevel should be in sagittal plane: diminishes injury to dura mater(by
separating its longitudinal fibers rather than cutting through them), reduces
leakage of CSF

- ‘give’ > ‘pop’

Lumbar puncture

Puncture

Lumbar puncture

CSF pressure measurement
- After stylet removal, prior to CSF collection, in a calm state
- Patient’s legs should be straightened slightly at hips
(to avoid compression of the intra-abdominal cavity)
- 10-20cm
- Q(Queckenstedt) test:

al veins > IICP - rapidly
2s)




Lumbar puncture

CSF collection
- Never aspirate with a syringe

“Tabl S Routine CSF constucats n diferent CNS discndes

Normal Vid  Baieal | Funeal ™ GBS wmd
ifecion_infecion___iniecion___infoction___spinlshock 5
- Qe Clew Tubid s Geslopeque_ Clar
opsaue
os 10200 1006000 20500 D500 Nerma

s 0509 090050 050550 1005 10
Nomal < <05 <son Norm,

>60-75%
(e locose) (2244 mmlt)

]

Case-2

- 80/F

- C.C) "ofAlo] HH HolX|z Z Zoto" (BEX

- Hypertension, advanced Alzheimer' s disease > 24 oA gl F.

SmA Mo CgH( g, Fob, ofU ) FEE0 HEsD oArE
2 YUE YH. 2EMM AP H CLE BE.

LU IEY MEE SEo 22 T S 22 0tAID, W42

risperidone 2mg &7+t

o

3|

=

A

iy

LU AUMEEE JMEFHE 9D UAE EQCH,
LU SUMBE S & & OF OLEA2D O YA,

General weakness, generalized edema, unresponsiveness Xl & &l o &g & U

Case-2

Neurological examination

- Alert mentality with spontaneous eye opening

- Awareness (-), Cranial nerve function test: all intact

- Decreased verbal output

- Motor weakness: symmetrical withdrawl to painful stiumli
- Babinski’s reflex: both flexor

Initial laboratory study
- Ammonia 158
BUN/Cr 40.2/1.56
Na/K/Cl 145.6/3.1/112.2
TB 3.03, serum Osm 303, LDH 754




e
8 channel EEG

- Routine EEG(electroencephalography)
- Patients with seizures and those suspected of having seizures
- Brain death
- Study of sleep
- Cerebral effects of systemic metabolic diseases
- Monitor cerebral activity in anesthetized patients

- Diagnosis/management of new-onset epilepsy
- Diagnosis of status epilepticus with confusional state
- Suspected psychogenic convulsive “pseudo-status epilepticus”

- Diagnosis of cognitive disorders, confusion and/or acute/subacute disorders of
consciousness

- Follow-up, monitoring of epileptic patients
- Diagnosis of metabolic encephalopathy
- Evaluating severity of hepatic encephalopathy

S.D. Rosenberg et al, 2015

e
8 channel EEG

- Routine EEG protocol in Chung-nam national university hospital

30 min

A
=8

f.ﬁi_____________'“g____ =

= X1 27| Hyperventilation 1 21 Photic stimulation
(10X EBHE 108) (>3min) -4H) 3,6,9,12,15,18, 21Hz

TH

T
8 channel EEG

Left electrodes: odd numbers
Right electrodes: even numbers

Median electrodes : letter z

F: frontal ; C: central ; P: pariétal ; T: temporal ; O: occipital

HZMIM Sh= HAE

,—————0 MEMO o0——-—




e
8 channel EEG

- In laboratory, we recommend positioning 19 scalp electrodes and 2
electrocardiogram electrodes. Simultaneous video recording is also strongly
recommended.

+ Minimal duration of a standard EEG is 20 minutes. It should include at least
one 3-min hyperventilation, one intermittent photic stimulation.

- In case of data acquisition difficulties (e.g. patient in the intensive care
unit, agitated patient) the number of electrodes can be reduced, with a
minimum of 8 scalp electrodes plus ECG recording

S.D. Rosenberg et al, 2015

blik Photo: Michael
ainment Inc. © 2014

Yéltish/Wa. Bros.
WBEI. All rights reserved.

e
8 channel EEG




8 channel EEG

E&

able electrode attachme
N '
i ep i :

- Skin preparation
- Rubbing with a mildly abrasive cream
- Impedance < 5K Ohms

- Electrode attachment

with EEG paste (for stable
electrode attachment)

HZMIM Sh= HAE

————0 MEMO o0———




8 channel EEG

http:Afdrprafutikdavemd.com/eeq.,

8 channel EEG

(R
Case-3

- 79/F
c 29 HEE YE X, HA ok LA ROLY)
- 14 M EE Lt hand weakness, dysarthria, dysphagiaZ! 8. 22 X3tz TIgY.
- 2015-09-01 22 W@,
dysarthria, dysphagia, tongue fasciculation +,
both APB, FDI atrophy, upper distal GlIl
KJ +++/+++, T/S -/-
. 2015-09-17 2HE, MZHE ZAF A ALSTICH

LW 2FEHBE S 57t & X O|X 9ot 22|17t Mol Lt K| QF4CH.

c W@l 2~3U ML E dyspnea LY WY HUYLE = M3 47IX= RH
Ct.

- 3Y 2% dyspneal! ASHE= 25 2o 2 A2 T/F




HZMIM Sh= HAE

Case-3

Neurological examination
- Mild drowsy mentality
- Comprehension 2step
- Orientation uncheckable
Cranial nerve function test: all intact
- Deep tendon reflex
Biceps +++/+++, brachioradialis ++/++
Knee +++/+++, Ankle +/+
Babinski’s reflex: both flexor

Blood Ges Analysi
ok 8 5245

[pcoz 79 A 3207 450mmHg ]
7O a9 V75 T Ommrg
BE 17.3 A 347 14mwil
HCO3 46.7 a 19~ 24mmi/L
02 Sat 83 b 96~ 97%

02 Con 15.7 v 1757230mljdL

TCo2 49 A 19" 2dmmoliL
iCa 094 v 1157 1.35mmolf

Intubation

- Decision to intubate
- Tachypnea, accessory muscle use, intercostal retractions,
paradoxic abdominal muscle use, wheezing, diaphoresis, tachy-
dysrhythmias or brady-dysrhythmias, altered mental status, hypoxia

1. Is the patient able to maintain the airway?
2. Is ventilation or oxygenation inadequate?
3. What is the anticipated clinical course?

Michael C. Overbeck, 2016

Intubation

.2 golstat, atoll M intubation T2 2 st= L,
extubation2 A5t 3%
MR Was ¥k ctact,

pe)

-839

2

ab, Db MM > "Lung®l I SHo| off 297"

0 MEMO o———




Intubation

Table 3
The 7 P's of rapid-sequence intubation
Time Course Step Details
—10 min Preparation Assemble team, equipment, medications, monitors
—8 min Preoxygenation Maximize oxygen saturation and stores to maximize apnea
time
—3 min Pretreatment Administer medications to provide smooth transition
through RSI
Time =0 Paralysis with Sedative and paralytic medications administered in rapid
induction sequence to provide optimal intubating conditions
+15-30 s Positioning Ready patient for optimal laryngoscopy
+45s Pass the tube Intubate the airway and prove correct ETT placement with
with verification adjuncts
+90 s Postintubation care Prompt titration of sedation, close monitoring for
arrhythmias and hypotension, chest radiography

Abbreviations: ETT, endotracheal tube; RSI, rapid-sequence intubation.

From Walls RM. Rapid sequence intubation. In: Walls RM, Murphy MF, editors. Manual of emer-
gency airway management. 4th edition. Philadelphia: Lippincott Williams and Wilkins; 2012. p.
228; with permission.

Intubation

Preparation

JR—

Pre-oxygenation ]

Pretreatment

Paralysis with
induction

- Pre-oxygenation
- Nitrogen washout
- Extend the period of safe apnea

Positioning

Pass the tube
with verification

- 3-5 minutes
Postintiibati - 100% oxygen
c:rsetmtu ation - Oxyhemoglobin saturation>92%

e
Intubation

Preparation - Paralysis with induction

- Advantages

- Fear, anxiety|

- ICP|, cerebral O2 consumption |

- Facilitate intubation

+ Tolerance of mechanical
ventilation

- Sympathetic nervous activity|

Preoxygenation - Disadvantages

« Accurate neurological
examination difficulty

- Decreased accuracy of
neuroprognostication

- Cause vasodilation, reverse
physiologically advantageous
shunting of blood into area of
ischemia

+ Accumulated in fatty tissues

Pretreatment

Paralysis with
induction

Positioning

Pass the tube
with verification

[of i in neur care
Postintubation : Propofol, Remifentanil, Benzodiazepines, Dexmedetomidine, Barbiturate

care




Preparation

Preoxygenation

Paralysis with
induction

Positioning

Pass the tube
with verification

Postintubation
care

Intubation

Pretreatment - Positioning

- Allow direct visualization of larynx

- Aligns visual axis of mouth, pharynx, larynx
- Sniffing position

- Cricoid pressure (- prevent aspiration)

Preparation
Preoxygenation
Pretreatment

Paralysis with
induction

Positioning

Pass the tube
with verification

Postintubation
care

Intubation

N

. Tube size: SAXOFE male 7.5-8mm, female 7-7.5mm
- Direct laryngoscopy
+ Glidescopy

- Auscultation of chest, abdomen

« Visualization of synchronous chest movement with inspiration
- Fogging in tube

- ETCO2

Intubation

wha| HCESEO] Al sHOF SFLICEH,
1 R Eolls BIEAl ol ot CHE AMZol U2 o £71S AlYstE 2ol
noll failet %9 wel SZolstat 3l of2l S 3ol stat g xofl |
|

- Repeated vital sign check & chest PAZ QI 5 p
20t XX Zoll= ZXF AEfO| CHEH R D Q YOI I ItE O| R ofx{of §hL|Ct

ost-intubation care®= F 23504,

MZaloM Sl ZAME
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Case4

- 67/F
- CC) "ofxifelar

« DM/HTN (+/+)

R R EE L EEEEER
WA OIXIAYE H B YU B2 £

om X
go 12
3Q e
go 2
Ll
ol

LU MY 9% 5AI7 ST DHE S2ls &7 WA ofXHS Fa
2 s 2olo] Lyljo] QX0 NS S OI0F XA UHAYEHG.0 0f
JhOrS| REML X1 Al 2% F BHEE PA0IAS.

- Recurrent whirling nature vertigo
- Nausea (+)
- Ear Sx (-), Ear disease (-), URI Hx (-), Head trauma Hx (-)

Neurotological evaluation

24 X1 x| 3 (Acute spontaneous vertigo)
HRUBY

Auot HE7I0 G4 HY
gH& X+ of X1 g (Recurrent spontaneous vertigo)

off Ll ofl 2 1

EEEL

2+ A = (episodic ataxia)

Rk
2 XAl & ©1 X1 & (Recurrent positional vertigo)
FPsYANAAET

FRAANE

gAY

YR

AYz 3
BHy olXIF I XA §2Y
FEHHY

|

I

SUOIMY, A OIN Y, NFH Y TS, 95 HEY, AN [ ————

Neurotological evaluation

Bedside neuro-ophthalmological/-otological examination
- Inspection

- Eye position

- Eye motility

- Saccades (A& 2%F)

+ Smooth pursuit (FAl)

o A2 = MOt
- Examination with Frenzel’ glasses

- Ophthalmoscope examination

- Head thrust test

- Visual fixation suppression of the vestibulo-ocular reflex(VOR)
- Cerebellar function test

A oleta ZE, FEH
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Neurotological evaluation

Examination with Frenzel’ glasses

oF 20 CIZES BEHZZ PE S4 HFO2 NHIRS MAsE g
2 o ot otLiat orpol 2ol HUAIA HoIFDZ orxlol HEE &ol
sh2A e

- Y

CEAI 2 w1 OIS FAISHA B CHS A 4T 25 GRS BIks
Ch S7, NSAD, BT g, HOIH e xFJoll oI5 AHar QFFIO| W ak5t 2Lt
QIE OFTIOl Qursl x| Rarptct

HF oIt HA, HYH

Neurotological evaluation

Young-Eun Hur etal, 2013




Neurotological evaluation
Frenzel’ glass examination in Chung-nam university hospital

- Spontaneous nystagmus
with fixation
without fixation

- Hyperventilation (60s)

- Head-shaking (15s)

- Positioning (30s each)
Head bending
Lying down
Head turning (L>R->L)
Straight head hanging
Dix-hall pike (R, L)

Neurotological evaluation

Spontaneous - Spontaneous nystagmus with/without fixation
with fixation

without fixation

Hyperventilation
Head-shaking

Positioning
Head bending
Lying down
Head turning
Straight hanging
Dix-hall pike

Young-£Eun Huh, Ji-soo Kim, 2013

Neurotological evaluation

Spontaneous
with fixation
without fixation

Hyperventilation ]

Head-shaking

Positioning
Head bending
Lying down
Head turning
Straight hanging
Dix-hall pike

- Hyperventilation induced nystagmus
+ Hyperventilate for about 30 seconds
- (average of 1 deep breath per second)

Young-£Eun Huh, Ji-soo Kim, 2013
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Neurotological evaluation

Spontaneous - Head-shaking

with fixation - Passive or active head-shaking maneuver

without fixation - Pitched forward(20°) to stimulate horizontal canals
- 2-3Hz with amplitude of 20°

Hyperventilation - 15 seconds

Head-shaking ]

Positioning
Head bending
Lying down
Head turning
Straight hanging
Dix-hall pike

S0 Kim, 2013

Neurotological evaluation

Spontaneous - Positioning
with fixation + Changes in dependent position of head in direction of
without fixation gravity

- To stimulate each of the six semicircular canals with a

. maximal intensity
Hyperventilation

Head-shaking

Positioning D
Head bending Wy - /
Lying down Fife. TD, neurlogy, 2008

Head turning
Straight hanging
Dix-hall pike

Young-£Eun Huh, Ji-soo Kim, 2013

Neurotological evaluation

Spontaneous - Positioning
with fixation
without fixation

Hyperventilation

Head-shaking

Positioning
Head bending
Lying down
Head turning

Straight hanging
Dix-hall pike

Young-£Eun Huh, Ji-soo Kim, 2013
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Scales -aBcb2score

ABCD? score

Durati
Age | Blood Pressure Clinical Features tenan Diabetes
of TIA
no point | <60 years|  normal | no speech disturbance and no unilateral (one-sided) weakness | <10 minutes | no diabetes
d
1 point | 260 years rae speech disturbance present but no unilateral weakness | 10-59 minutes | diabetes present
(2140/90 mmHg)
2 points — unilateral weakness 260 minutes —

- Score 1-3 (low)

+ 2 dayrisk = 1.0%, 7 day risk = 1.2%
- Score 4-5 (moderate)

- 2 day risk = 4.1%, 7 day risk = 5.9%
- Score 6-7 (high)

+ 2 dayrisk = 8.1%, 7 day risk = 11.7%

Scales -cHa.ps: vasc

Annual Stroke Riski'’
CHA;DS,-VASe Score | Stroke Risk % | 95% CI
° o 5
13 B
22 -

oo New aw N e

| Condition Points |
C | Congestive heart failure (or Left ventricular systolic dysfunction) 1
Hypertension: blood pressure consistently above 140/90 mmHg (or treated hypertension on medication) 1
Az | Age 275 years 2
D | Diabetes Mellitus 1
Sy | Prior Stroke or TIA or thromboembolism 2
V | Vascular disease (e g peripheral artery disease, myocardial infarction, aortic plaque) 1
[a Age 65-74 years 1
Sc | Sex category (i.e. female sex) 1

1l. Mo
ofspecch ]
1-slight loss of expression, diction,volume
2 t red but

mod. impaired
3-marked impairment, difficult to understand
A-unintelligible

Facial Expression
Normal

1-slight hypomymia, could be poker face
2-slight but definite abnormal diminution in
expression

3-mod. hypomimia, lips parted some of time

4-masked o fixed face, lips parted 1/4 of inch
or more with complete loss of expression

offremor at Rest

O-absent

1-slight and infrequent

2-mild and present most of time
3-moderate and present most of time
4-marked and present most of time

+ Right Upper Extremity (RUE)
O-absent
1-slight and infrequent
2-mild and present most of time
3-moderate and present most of time

1-slight or only with activation

Scales — UPDRS(Unified Parkinson’s disease rating scale)

)

4-marked, interferes with feeding

0-absent

1-slight or only with activation
2-mild/moderate.

3-marked, full range of motion
4-severe

+ RUE
O-absent
1-slight or only with activation
2-mild/moderate
3-marked, full range of motion
4-severe

+LUE
O-absent
1-slight or only with activation
2-mild/moderate
3-marked, full range of motion
4-severe

+RLE

ent
1-slight or only with activation
2-mild/moderate
3-marked, full range of motion
4-severe

+LLE
0-absent

2-moderate impaired. Definite and early
fatiquing, may have occasional arrests




O-absent 4-severe
1-slight and infrequent

2-mild and present most of time: LLE
3-moderate and present most of time O-absent

2-moderate impaired. Definite and early
2-mild/moderate fatiguing, may have occasional arrests
3-marked, full range of motion 3-severely impaired. Frequent hesitations
4-severe and arrests.

4-can barely perform

1-slight or only with activation

+ Left
0-normal
1-mild slowing, and/or reduction in amp.
2-moderate impaired. Definite and early
fatiguing, may have oceasional arrests.
3-severely impaired. Frequent hesitations

0-normal

1-mild slowing, and/or reduction in amp.
2-moderate impaired. Definite and early
fatiguing, may have occasional arrests
3-severely impaired. Frequent hesitations

and arrests. and arrests.
4-can barely perform 4-can barely perform
v Left jsing From Chair (pt. arises with arms folded
0-normal 1055 chest)

1-mild slowing, and/or reduction in amp.
2-moderate impaired. Definite and early
fatiguing, may have occasional arrests
3-severely impaired. Frequent hesitations
and arrests.

4-can barely perform

1-slow, may need more than one attempt
2-pushes self up from arms or seat

3-tends to fall back, may need multiple tries
but can arise without assistance

4-unable to arise without help

al erect
1 -slghty stoopec, could be normal for oder

o|Hand Movements (open and close hands in
apid succession)

D aofinitely abriormal, mod. stooped, may
lean to one si

0-normal
1-mild slowing, and/or reduction in amp.
2-moderate impaired. Definite and early i
fatiguing, may have occasional arrests 3 aeverely stooped with kyphosis
3-severely impaired. Frequent hesitations 4-marked flexion with extreme abnormality of
and arrests, posture

4-can barely perform
Xcm

T-walks slowly, may shuffle with short steps,
no festination or propul
2-walks with difficulty, \lllle or no assistance,
some festination, short steps or propulsion

e e

+ Left

0-normal
1-mild slowing, and/or reduction in amp.
2-moderate impaired. Definite and early
fatiguing, may have occasional arrests

i ot + bacitat

TEST ITEMS WEAKNESS NONE MILD SEVERE SCORE
GRADE o 1. 2 3
Scales v
(lateral gaze) Sec. 60 11-59 1-10 ‘Spontaneous
Prosis (upward gaze) Sec. 60 11-59 1-10 Spontaneous
Normal | Complete, | Complete,
- QMG score Facial Muscles lid weak, some |  without Incomplete
closure | resistance | _resistance
Minimal Seyte
Swallowing coughingor | (SOUBMINE | cwoiow (test
4 oz. Water (1/2 cup) Narmal, throat c"m o ot
clearing g attempted)
Spe“a‘l‘aﬁ’g‘;""u‘:gf‘;‘é“““g None | Dysarthria at arthria at | Dysarthria at
(onset of at #50 #30-49 #10-29 #9
Right arm outstretched
(90°, sitti Sec. 240 90-239 10-89 0-9
Left arm ou(s(re(:hed
(90°, sitting) S 240 90-239 10-89 0-9
Forced vital capacity 280% 65-79% 50-64% <50%
Rt hand grip: male >45 15-44 514 0-4
(Kg) : female 230 10-29 59 0-4
Left hand grip: male 35 15-34 514 04
h * female >25 10-24 59 0-4
Head, lift
R 120 30-119 129 0
Right leg outstretched p B
(45-50%,supine) Sec. 160 S1:99 130 @
Left leg outstretched
(45-50%,supine) Sec. 100, 31:99, 1230 9
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