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Pre OP assessment Form:

(D Diagnosis

(IT) Chief complaint

(IIT) Past history

(IV)  PE (Positive finding)

") LAB data. EKG, echo and imaging
(VI)  Op method and plan

(VII) Op Indication

(VITI) ASA class
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1. g L F Y gsé?ﬁ 20 A % PR — Jé;.%% FAREPITL 2 p N TR H
KRS o K S A SR R R J RE ek & A il N 1k Sagk S
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FEFRT ;f§ i+% EELTER | REBC R | pAER
Nb TR .
(Literature | (1) #& 13§ 7 chf® 3 KE(RAE | TFR S %
appraisal) (2) 2 _‘E’r’ﬁﬁﬁ;}':l g 0
(3) A7 2T F A en L,
2 Fift e
(4) T3 Tohk % 6l wE TR
g )
(5) TEHFIE
- SN PR I A i P IE R | PR SY| PBUE F Bl
P & % m
RS L = ’zﬁi‘@ﬁf v R | RE R LT | B
(Presentation) T AT B 2 s e ,  em
eh R BRini BELIRE | RAEEY 2| p AR
and conference) 080 xSl %8 (fr | TPER %
FE e BRAR FEF D
e B PP
R AN %gﬁ”i
IR R )EY Tk
(N R e 5 )
:;E o
[@P‘f@ gy | 1. e Ii]f;;’»:gzw v umﬁ%%k P
F i °
W i Bl RxEY 2 | p AR
(Team work) |9, — #LP FEF F 72 gk | A% A2l
B 1 iF 1 ®E (k| TR % =3
FEhE s Jebr ot i
’ 2 N E 22 °
PR LR
3. Ay K*’&%‘Ap ) o
@F;A es 2 pf,pg KEY TR
1 rf o
4 ForE EEEG
Rad #r 4 &
Hw @IE>E
BRI L EREEAER MR A | N E P TR

(Documentation

freied( s H64k
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£)o KE (k| TR % %
2. FRILDLREEF WEF A AP

F""% , s
3. ;‘?1 ;E wETE

¢5¢ - o KEY TR
4. ﬂﬁfﬁ%% )
5. DEEBC S

I

LR

ApiLAFHE2 3

B 5N o

T~ AT DU N i

YFELFLL QRA

Fieeh i
() FHGop A s R & AR
(1).Immobilization: g & 3 & & e de > i@ * FRA B L o)) RE TS5 RFFES -
(2).Blood pressure:; 4 % hypotension » #712 & 3§ £ 3 e L.V. fluid - & * Dopamin 4% s
BR 2 atropin ¥ B M & R R o
(3).02 & intubation: ¥fsfiah i 5 4 & f % 3# onnasal Endo @ dspte- R T -
(4).NG tube: % & r% et 22 aspiration pneumonia °
(5).Foley -
(6). Temperature control'vﬁa AV R REEER NER
(7)-Medication: ~ £ 1 methylpredmisolone ¥ . 5 243%5 4 4 Ju
(=) ~ & Methylpredmlsolone KASES
Atz 8 S-S twm 15 448 bolus %+ 30mg/kg
= 45 ~4mis, {8 23] P %S 5.4mg/kg/hr
(2) PPEESE AR §op 4 & 7R £ pe(laminectomy)
¥+ incomplete spinal cord injury e 4,5 T Fik R Y IRE
DA g gitr
(2). %= CT, Myeloor MRI #& & 5 ¥| canal p 7 bone chip, HIVD, Hematoma % mass
lesion
(3).7 fracture-dislocation, i|4-:locked facets %
(4).5: * 7 P & 0 radiculopathy (¥ - root AL/ ).
(z) — % g+ vy vl fasE
FleE e A 5T A8 KR
(A) B4t spinal cord & & :laminectomy
13




¥t root & : disectomy

(B) HEH A faifs ~ Fdremm A p BT
v 7] % Cervical -- Caspar plate
Thoracic & Lumbar -- Kaneda
fs 7] % Cervical-- Halifax clamp, Lateral mass plate
Thoracic-- Hook
Lumbar-- TPS (VSP, Isolar, RF)
() LF v faLisy 24 &

~#+i2 {7 Cervical and lumbar microdisectomy £ cervical laminectomy it v #&°> » 7 JE &
moo e HARE pE R o
(%) FHEEHHE A RILR P A F S R A S T oA Bl o p o TR T
spinal cord @ @ 5 A w SRk o L E TS - R A {@ FrEd s ARG
vOR G e,
H AR 34T
a.urine and stool:gs 4 ¥ e * /| i FEE
b.BP & Hb:s 4 7 i blood loss i %
C.w¥ W15 i S g 4 ’5 -
d.pain:® r2 B A AUF R 7 %% PCA(bolus demerol ¢ 82 38es v ~ rRub ~ dBATE B
e
(=) #Hgm A 24 > 3 R et o F L E
S HTE:
a. Halo-jacket : B @ 2c % 43 » X %7 F %
b. Four poster
c. Miami neck collar, Hard neck collar
d. Soft neck collar

" vk F 2 % body jacke

(M) #Efp L F PALGE RS
a. X-ray: AP, Lat, Flexion-extension, Oblique
b.CT:% bone F «+ fi i #,% &2 myelogram - A2 #4,2% % I % MRI
C. MREF ri 40 g e S g (f Hoeha ok

Fidplicz 7 2 R LAk B ARR, B R LB R I AR
(- )GCS (Glasgow Coma Scale)(ig * *+ 4 g1z +)

BAFRF b BEFE A hERRF

; Fik4 @ (T
3 Ao E S B S ¥ AL R T
B {7 pE PR A R g
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3 b ¥Rz F b F
2 A 9 WEF
1 25T 25 & EF R
(= )Children’ s Coma Scale(ig * »* 4 g2 ™)
Best Eye Best \erbal Best Motor
6 Obey
5 S_mile, oriented scans follow objects, to Localize pain
interacts
4 Spontaneo Crying Interaction Withdraws to
us Consolable Inappropriate pain
To speech | Inconsistently Moaning Flexion
To pain Inconsolable Restless Extension
1 None None None None
AEP B E(ICP) !
B - 4 A 4o 320 ICP<10-15 mmHg, 3% § i $ s [ICP - 433
>16mmHg ,Th,iﬁ LA sk
2. fek s EEOR O~ fRek o~ R 8~ AR5 R -k A, Cushing trial: Hypertension
Bradycardia, Irregular respiration full trial, %) 1/3 patient 7
3. RFe KA S P R Man Bl s R Mg ~ Pea SniE § (hyperemia) ~ gEEF R R B E 5 7
PR F]
4. ZET
(1) ICP i ®
(2) Brain CT: third ventricle, perimesencephalic cistern, basal cistern % % £ /i’ % , midline

shift
(3) Lumbar puncture: &

5 sk -

B brainCT Azd e T4 7

(1) Hyperventilation: keep PaCO2 25-30 mmHg
(2) Hyperosmolar therapy: (Mannitol, Glycerol, Lasix ---)

(3) Head elevation : 30°
(4) CSF drainage

45 °

(5) Adequate sedation, control HTN

(6) Barbiturate coma
(7) Hypothermia

(8) Surgical removal of mass, if possible

(9) Steroid

15
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Classification of head injury

(1) By mechanism :
(@) closed head injury -
(b) Penetrating head injury (Gun shot, other open injuries) -
(2) By severity :
(@) Mild head injury: GCS 13-15 -
(b) Moderate head injury: GCS 9-12 -
(c) Severe head injury: GCS 3-8 -
(3) By morphology :
(@) Skull fracture :
Vault fracture (linear or depressed) -
Basilar fracture (CSF leakage, cranial nerve palsy) -
(b) Intracranial lesions :
Focal (epidural , subdural, intracerebral) -

Diffuse (concussion, coup & counter-coup contusion, diffuse oxonal injury)

(- ) Specific Examination for Head Injury Patient
(A) General PE
1. Granium inspection & palpation
(a) Evidence of basilar skull fracture
Raccoon’s eyes, Battle’s sign, CSF rhinorrhea/otorhea hemotympanum
(b) Check for facial fracture Le Fort fracture
Orbital rim fracture
2. Cranio-cervical auscultation
(a) Carotid artery: bruit of carotid dissection
(b) Around the eye: bruit for CCF
3. Physical signs of spinal trauma
(B) Neurologic Examination
1. Cranial nerve examination:
(a) Pupil; resting position, size, light response
(b) Cranial nerve palsy: oculomotor palsy, abducent palsy, facial palsy ---
(c) Fundus examination
2. Level of consciousness/ mental staus
(@) GCS
(b) Orientation
3. Motor examination
(@) All 4 limbs motor strength, cooperative patient
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(b) Motor response to noxious stimulus

(c) Rectal examination, anal tone, bulbocavernous reflex —
4. Reflexes

(a) DTR

(b) Plantar reflex (Babinski sign)

(c) Anal wink & bulbocavernous reflex

Admitting Orders for Mild Closed Head Injury

. Activity: bed rest with head elevation 30°
. Vital sign, GCS g.2.h
. NPO until alert; then clear liquids, advance as tolerated
. Isotonic IVF urn at maintenance (average size adult:=75 cc/hr, ped: 1000-1200 cc/m2/day)
. Mild analgesics: acetaminophen; codeine p.r.n.
. Anti-emetics, carefully used if indicated (avoid over sedation)
. Notify duty Dr. if conscious change
(=) Scalp Injury & Subgaleal Hematoma

~N o o~ WD

Five layers of scalp in cross section “SCALP”
1. Skin

2. sub Cutaneous fascia

3. Galea Aponeurosis

4. Loose areolar tissue

5. Pericranium

Vascular anatomy of scalp

5 major arteries supply the scalp on each side, which anastomosed each other freely
& profoundly. Mainly located in scalp Just above galea

1. Supra-orbital artery

2. Supra-trochlear

3. Superficial temporal artery (largest)

4. Posterior auricular artery

5. occipital artery

Scalp injury

1. Simple linear

2. Large, stellate with or without tissue defect — may need flap reconstruction (sonsultation
with Plasty Dr.)
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Management of simplest linear scalp laceration
1. Focal compression strongly before closure (to avoid massive bleeding)
2. Shaving around the lesion
3. Extensive debridement & irrigation
4. Two layer suture
Galea — absorbable suture is better Skin — monofilament Nylong
5. Tetanus toxoid
6. Drains, rarely necessary
7. Antibiotics, may be not necessary if wound is clear
Subgaleal hematoma
1. May cross sutures (D/D with cephalhematoma)
2. May occur without bony trauma
3. Soft, fluctuate mass. Usually not communicated with CSF
Treatment
1. Almost never require treatment beyond analgesics
2. Avoid percutaneously aspiration
3. Closely watch for intra-vascular content, serial hemoglobin & hematocrit check is necessary
in large lesions
4. If persist > 6 weeks, obtain a skull film
(=) Mild Closed Head Injury

Definition: The patient is awake, and may be orientated (GCS 13-15) Initial Work-up:
History

(1) Name, age, sex, race, occupation -

(2) echanism of injury -

(3) Time of injury -

(4) LOC immediately post-injury -

(5) Subsequent level of alertness -

(6) Amnesia: retrograde, antegrade -

(7) Headache: mild, moderate, severe; vomiting °

(8) eizure -

General examination

Limitted neurological examination Skull X-ray

C-spine & other radiography as indicated Blood alcohol level and urine toxic screen
CT scan of the head should ideally be ottained in best but the completely asymptomatic p’t
After Initial Work-up Admission, if there is...

1. Significant amnesia

2. History of LOC, seizure

3. Deterioration of consciousness
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. Moderate to severe headache
5. Significant alcoholic/drug intoxication
6. Skull fracture, sign of basilar skull fracture
7. CSF leakage
8. Significant associated injuries
9. No reliable companion at home
10. Abnormal brain CT
Discharge, if...
1. The patient does not meet any of the criteria for admission
2. Discuss need to return if any problems develop and issue a warning sheet (head injury
sheet)
(=) Moderate Head Injury
Definition : GCS 9-12 Initial work-up:
1. Same as for mild head injury, except that baseline blood work (CBC, Chemo, PT/APTT)
may be obtained
2. CT scan is advisable in all cases
3. Admission for observation is the safest option, even if the CT scan is normal
Admission order
1. Orders as for minor head injury. (NPO, if surgicalintervention is intended)
2. More frequent neurologic checks (g.1.h, better)
3. Admit to NSICU(I) or NSICU(II), if Ct shows any significant abnormality
4. Follow-up CT scan if condition deteriorates or preferably prior to discharge
Hyper-osmolar therapy for 11CP Mannitol
(A) ontra-indication:
1. Hypotnesion
2. Relative: allergy, ---
(B) Indication:
1. Evidence of herniation (localizing sign)
2. Evidence of mass effect (focal deficits)
3. Sudden deterioration prior to CT
4. After CT: if a lesion responsible for 1ICP is identified any on going to OR
5. To assess “salvageability”
(C) Dosage:
1. Bolus: 1gm/kg, over 20 min
2. Onset of effect: 1-5 min, peak:20-60 min
3. Maintance: 0.25 -0.5 gm/kg, q 4-6 hr
Definition : GCS 3-7
Management;
(A) History
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1. Age of patient and type and time of accident
2. Drug or alcohol intake
3. Neurologic progression
4. Vomiting, aspiration, anoxia, seizure
5. Past history: including medication & allergies, CRF(?), anticoagulant ---
(B) Cardiopulmonary stabilization
1. Airway: intubate early
2. Blood pressure: normalize promptly using saline or blood
3. Catheters: Foley, NG (or OG), CVP
4. Diagnostic film: Brain CT, Chest X-ray, C-spine, Abdomen, Pelvis, Extremities, if indicated
(C) General examination
(D) emergency measures for associated injuries
1. Tracheostomy
2. Chest tubes
3. Spine stabilization: collar, traction
4. Abdominal paracentesis
(E) Neurological examination
1. GCS (eye opening, motor response, verbal response)
2. Pupil (resting position, movement, size, light reflex)
3. Oculocephalic response (Doll’s eye)
4. Oculovestibular response (Caloric test)
(F) Therapeutic measure
. Surgical intervention for mass lesion, responsible
. Hyperventilation, hypersomolar tyerapy, steroid (?), CSF drainage
. Adequate sedation
. ICP & blood flow monitor
. Dilantin (?)
. Barbiturate therapy
. Hypothermia
Therapy for Severe Head Injured Patient
(A)General supportive measures
1. Adequate CPP (MAP-ICP), avoid hypotension, hypoxemia
2. Seizure prophylaxia
3. Sedation & paralysis (codeine, propofol ---)
(B)Treatment of 11ICP
1. Hyperventilation
PaCO2: 25-30
Onset of action : < 30 second, peak effect = 8 min Over hyperventilation should be avoided
Prolonged hyperventilation (> 72-96 hrs) is not advocated

~N O O B~ W DN
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2. CSF drainage
Posture drainage (head elevation 30°- 459 Surgical drainage (ventricular puncture ---)
3. Hyperosmolar therapy with/without diuretics
4. Steroid (value in head injury is not clear)
5. Barbiturate therapy
(C)Systemic & medical care
. Pulmonary care (hypoxia, pneumonia, neurogenic, pulmonary edema --- )
. Cardiovascular care
. Deep vein thrombosis & pulmonary emboli
. Electrolyte abnormality (especially hyponatremia)
. Coagulapathy & DIC
. UTI & bed sore prevention
. Nutrition
Specific Types of Head Injury
(A)Depressed skull fracture
1. Better seen in brain CT (bone window)
2. Criteria to elevate depressed fracture
(@) > 8-10 mm depression (or > thicknes of skull)
(b) Deficit related to underlying brain
(c) CSF leakage or pneumocranium (dura defect)
(d) Compound depressed fracture
(B)Epidural (Extradural )Hematoma
1. Typical presentation
(a) Brief ILOC lucid interval progressive deterioration (contralaternal hemiparesis +
ipsilateral pupil dilation )
(b) ost often site: temporal area (middle meningeal artery tear) other sites are usually possible
(c) Sources: 85% arterial bleeding (dura vessels)
Others: bone marrow bleeding, venous sinus rupture ( eg. Bifrontal EDH due to SSS rupture of
supra & infra-temporial EDH due to transverse sinus rupture )
(d) assical CT presentation: biconvex high density lesion beneath the skull, homogenous or
heterogeneous density
(e) Optimal early diagnosis & prompt surgical evacuation can decrease the morbility&
mortalty maximallly.
** An intracranial mass that produce more than 5 mm of midline shift or is large in volume
(over 30 ml in supra-tentorial space or 10 ml in infratentorial fossa) has a much greater risk of
developing danagerous brain herniation .
(C)Subdural Hematoma (acute and subacute)
1. Source of bleeding
(@) Avulsed bridging vein

~N O O B~ W DN
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(b) Ruptured cortical vessels
(c) Lacerated brain
2. More impact force is needed to produce acute SDH than EDH, that makes SDH more lethal
3. Time frame & density on CT for SDH: (a)Acute SDH: 1-3 days, hyperdensity
(b)Subacute SDH: 4 days — 2~3 weeks, isodensity (c)Chronic SDH: > 3 weeks, iso to
hypodensity
4. Shape of acute SDH in brain CT:
More diffuse, less uniform, usually concave over brain surface
5. Treatment:
(a) Rapid surgical evacuation for symptomatic SDH greater than 1 cm at the thickest point is
considered
(b) Consider conservative treatment if smaller hematoma, severe hemispheric swelling that
surgery may increase the brain injury, or hgihly risk patient
(D)Chronic SDH
1. Generally occurred in the elderly, other risk factories: alcohol abuse, seizure, CSF shunts,
coagulopathy, patients at risk for falls
2. Usually associated with head trauma, even minor, weeks ago
3. Presentation : greatly uniform symptoms (minor symptoms as headache, confusion,
language difficulty or coma, hemiplegia, seizure, focal sign ---)
4. Treatment options:
(a) Burr holes drainage (two burr holes, or signle burr hole) with or without subdural drainage
(b) Twist drill craniotomy
(c) Formal craniotomy with excision of subdural membranes (hyperdensity or thickened wall
lesions, multiple loculation, or unsatisfactory improvement after other treatment modality)
(E) Confessional ITCH
1. Coup lesion: contusions occurred at the site of impact
2. Contrecoup lesion: contusions distant from the site of impact (due to impacts of moving
brain on the irregular surface of bony floor, eg. Frontal base & middle fossa)
3. Shearing force ICH: due to shearing force with rapid acceleration or deceleration of brain
(multiple scattered ICH eg: in deep structure, corpus callostum, brain stem)
4. Immediate ICH
5. Delayed ICH — coalesce from “ salt and pepper” lesions to form large hematomas.
6. The decision to undertake surgical intervention is individualized, however
not always easy. Generally, patient who are comatose and have a significant midline shift due
to hematoma usually need surgery.
Special Consideration in Children Head Injury
(A)The outcome of pediatric moderately severe and severe head trauma is noted to be
favorable in most modern reports.
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(B)Growing skull fracture (post-traumatic leptomeningeal cysts)

1. Child <2 Y/O linear skull fracture 4t follow skull X-ray (AP + Lat) 8 weeks later

2. True post-traumatic leptomeningeal cysts need to be excised surgically with dural defect

repair

3. However, “ pseudo-growing fracture “ should be treated conservatively
(C)Extra-axial fluid collections in children

1. Benign subdural collection in infants

2. Chronic symptomatic extra-axial fluid collections or effusion (hydroma)

3. Cerebral atrophy

4. External hydrocephalus

5. Acute subdural hematoma

6. Normal variant of enlarged subarachnoid spaces and inter-hemispheric fissure
(D)Child abuse

1. Usually had poor clinically outcome due to delayed treatment, seizure and / or hypoxic

ischenic insult, and multiple prolonged injury

2. Factories which raise the suspicion (a)Retinal hemorrhage

(b)Bilateral chronic SDH in child < 2 Y/O (c)Multiple skull fracture

(d)Multiple or staged wounds within the body

3. Notify social worker
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