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POST DECAPITATION
MOVEMENT




* Heads as well as the bodies of dead
animals continued moving post
decapitation (7 TV)

* Decapitated bodies in French
revolution standing upright .

» Jaw contraction and eyelid
movements in decapitated heads.

Historical Aspects
(Rene” Descartes)

*» Heads as well as the bodies of dead
animals continued moving post
decapitation (1637)

* Decapitated bodies in French
revolution standing upright .

* Jaw contration and eyelid
movements in decapitated heads.

Historical Aspects
(Rene” Descartes)
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HISTORY

%In 1959 :first diagnosis of BD .(Mollaret &
Goullon) Coma Depasse

%|n 1968 :Ad hoc committee at the Harvard
medical school .

%In 1980 : Uniform Determination of Death
Act issued by presidential commission for
the study of ethical problems in medicine
criteria of BD varies from state to state
and from institution to institution .
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* What is Brain Death?

* How Do You Declare Brain Death?
= Clinical Evaluation
> Neurologic Evaluation
> Apnea Test
> Ancillary Tests
* Conclusion
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Quality standards :

|- Do some patients who fulfill the clinical criteria recover?
2- What is an adequate observation peried to assure permanency !
3- Are complex motor functions sometimes observed in BD ?

4- What is the comparative safety of techniques for determining
apnea ?

5- Do new ancillary tests accurately identify patients with BD?
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Pitfalls of Brain Death Diagnosis and Declaration
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¢ In the late 1950s European neurologists
called attention to a state of coma in which
the brain was irreversibly damaged and had
ceased to function but pulmonary and
cardiac function could still be maintained by
artificial means.
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» A Harvard medical school
committee, in) 17 A called it brain
death and established a set of
clinical criteria by which it could be
recognized

(Beecher et al)
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Normal Brain Anatomy

Reticular
= Activating
Brain Stem (il System
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I-Whole Brain Death:

Irreversible cessation of neurological functions of cerebral
hemispheres and brain stem.

2- Brain stem death:

Irreversible absence of clinical brain stem activity.

3- Neocortical Death:

Irreversible absence of consciousness with persistence of arousal.

Sl Lol ol o CEREBRAL CORTEX & b, o clulas! g sol,l 0l > wesbis
? o S 9 S >
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Cerebral Cortex

» Cognition
» Voluntary Movement
* Sensation
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Brain Stem

Midbrain
Cranial Nerve III
® pupillary function

B eye movement

To Spinal Cord
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Brain Stem

Pons

Cranial Nerves 1V, V, VI

B conjugate eye movement

B corneal reflex

To Spinal Cord
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Brain Stem
Medulla

Cranial Nerves IX, X

B Pharyngeal (Gag) Reflex
B Tracheal (Cough) Reflex

Respiration
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Brain Death Current Consensus

* Absent Cerebral Function
* Absent Brainstem Function

* Apnea
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Coma

No Response to Noxious Stimuli
* Nail Bed Pressure
+ Sternal Rub

* Supra-Orbital Ridge Pressure



NV | S5 Syo pausedd 9 diglme

GCS auduid pids

51 S5 5o SUis 3 Oy o s gl 5 G S 5 a3l [y B iy S -

8 o3l | Lol S350 Sy 4 eanly po M98 (o pogdoli OlalS aiS oo 5L 1) b il (SLoyd Sy s fly ;s -
S o e Ll STy Ky 325 45 fely 3 w2155 o bgepali Sl S oy b iy o o [P
WS e 530 SUdy0 Sy I 1yoes ol S oS il ) L g 095 4y 095 -

S a0 5I(5'5)) asein [y 330 Jome 5,10 (See g (ol s ol o0l5T -

oS s 2l |y Ol jgiws -

Brain Death Neurological
Examination

Clinical Prerequisites:

to see the below video please double click on it

B Known Irreversible
Cause

B Exclusion of Potentially
Reversible Conditions
Drug Intoxication or
Poisoning

Electrolyte or Acid-
Base Imbalance

Endocrine
Disturbances

B Core Body
temperature > 32° C
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Absence of Brain Stem Reflexes

Photomotor Reflex
Ocular movements
Spontaneous blinking
Corneal reflex

Facial movement
Spontaneous muscle movements
Oculovestibular reflex
QOculocephalic reflex
Nausea (Gag) reflex
Tracheal (Cough) Reflex
Response to atropine
Spontaneous breathing

odaline Swde WL Wb Grub > 55 d9de  0uLE Swdm $9) 19 S Sl
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Photomotor Reflex

Pupils dilated with no constriction to bright light

The Tnd and Yrdcranial nerves participate




A | 5330 Syo pauseisl 5 dilms

¥l Hhodee Cusdg 5o b beis Hlew 113
Cl Sa3y0 0093 GuSd 040 < u>
2 3l e omel oS Gl o8 B3 pBis Silew wsish 3929 pds Liygo
D odaline Wls Kedye
23,5 oualice Wl S, g A8 59y deiy o g’ Su,e3 b

Corneal reflex

-There is no motor
(blinking or
withdrawal) or
vegetative (tearing,
reddening)
response when
the cornea is
stimulated by a
cotton swab

-the 5th and 7th
cranial nerve
participates in this
reflex

to see the below video please double
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Facial movements

There are no facial
movements due to the
lack of activity of the
nucleus of the VIl cranial
nerve in the brain stem:

|- no spontaneous movement
2- no movement produced by
a painful stimulus on the face
3- no movement produced by
a painful stimulus on the neck,
thorax, limbs or abdomen.

to see the above video please double click on it
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Spontaneous muscle movement

the clinical examination of
motor responses should
be divided into four

PartS: to see the below video please double click on it
|- no facial motor response, after
stimulating of trigeminal area.
2- no corporeal motor responses,
after stimulating of trigeminal area.

g

3- no motor responses in facial area
after stimulation on spinal
territories.

4- no somatic moteor respense (in
neck, thorax, abdomen and limb
muscle groups) after stimulating
somatic territories in most
patients not all of them.
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Oculovestibular reflex

1-elevating the head 30°

2-eliminating any existing earwax and assuring the integrity of the tympanic
membrane

3-opening bilateral eyes.

3-injecting 50 ml of cold water in to external auditory canal.

4-no ocular movement are observed after irrigation

The IIIrd, IVth, VIth and VIIIth cranial nerves participate in this reflex.

to see the below video please double dick on it
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OculoCephalic Response
“Doll’s Eyes Maneuver”

-Turn the head abruptly

from side to side when the
- eyelids are kept open.

& the below video please double click on it _Unlike the normal

response the eyes follow

the head movement.

-The IIIrd,IVth and VI th

cranial nerves participate

in this reflex

Gag reflex

to see the below video please double click on it

-No response is
obtained when
stimulating the
base of tongue and
posterior wall of
the pharynx with a
prob.

- The IX cranial nerve
participates in the
gag reflex.
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Cough reflex

I- no type of response is
obtained when repeatedly
introducing a probe through
the endotracheal tube down
to the lower respiratory
tract.

ee the below video please double click on it

2- this is usually the last reflex
to disappear.

3- the X cranial nerve
participates in this reflex.
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Atropine test

| - examines brainstem nucleus of
the vagus nerve.

2- shq’-‘ld be Pe_rfor_'mEd after to see the below video please double click on it
clinical examination.

3- after bolus injection of
0.04mg/kg of intravenous
atropine the increase of heart
rate should be 10% or less of
baseline frequency.

4- should be injected in an
independent venous line, without
mixing with other drugs that
could interfere with the test
result, specially chronotropic
drugs (cﬁ:pamine. dobutamine,
etc).
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Apnea Testing

Prerequisites

to see the below video please double click on it
" " s

» Core Body
Temperature > 32°
C

* Systolic Blood
Pressure = 90 mm
Hg

* Normal Electrolytes

* Normal PCO2

Apnea Testing

Y. Pre-Oxygenation
* V% Oxygen via Tracheal Cannula
*POY =7 mm Hg
.Monitor PCOY and POY with pulse oximetry and ABG
. Disconnect Ventilator
. Observe for Respiratory Movement until PCOY = ¥+ mm Hg
. Discontinue Testing if BP < %+, POY saturation decreases, or

cardiac dysrhythmia observed

L R
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Confirmatory Testing

Recommended when:
| - we are using the whole brain death concept.

2- the proximate cause of coma is not known
or when confounding clinical conditions limit
the clinical examination
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Confirmatory Testing

EEG
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Confirmatory Testing

Cerebral Angiography
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Confirmatory Testing

Technetium-99 Isotope Brain Scan
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Confirmatory Testing

MR- Angiography

Somatosensory Evoked Potentials:
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Confirmatory Testing

Somatosensory Evoked Potentials
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Confirmatory Testing

Transcranial Ultrasonography
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® ECG
® CvpP
®  arterial blood pressure
®  urine output
®  central body temperature,
®  capnography and pulse oximetry.
® pPCWwP
® Acid-base  balance, electrolyte, glycaemia  and  haemo-

globin concentrations

Gelb et al suggest the “100 rule” (arterial pressure > 100
mmHg; urine output > 100 ml/h; PaO2 > 100 mmHg; hae-
moglobin > 100 g/1)
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Droperidol 1,5-2 hours
Fentanyl 30-90 min
Remifentanil 8-15 min
Thiopental 6-80 hours
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OPU:

Patient name:
Sex: male /female
Age: years
Height: cm
Weight: kg

BG:

BD cause:

Admit date:
Intubation date:
First Hospital:

Smoking:No /Yes (if yes,... pack year)
Alchohol: No /Yes

DM: No /Yes (if yes good control or
poor control)

HTN: No /Yes (if yes good control or
poor control)

CPR : No /Yes ( if yes, duration, with or
without shock)

Inotrope : No /Yes, (drug and dose)

Malignancy: No /Yes (if yes type,
treatment, date, CT or MRl report, any
biopsy or frozen report)

Any Surgery: No / Yes (if yes, type)

Any positive culture :No /Yes (if yes,
origin, time, germ and type of antibiot-
ics and infectious consult)

Other past history:

Temp:

Lab date:

Urea:

Cr:

AST:

ALT:

Alk.p:

02 Challenge:

Na:

K:

WBC:

PLT:

Hgb:

Liver sono.:

Kidney sono.:

Echo.:

EF: %

LV size and function,

RV size and function,

Valvular condition,

EKG report

any cardiologist recommendations)
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Polycystic kidneys (multiple large cysts in both kidneys).

Hypoplastic kidneys in combination with severe
arteriosclerosis of the renal artery.

. e =

Diffuse calcifications along the entire renal artery.

Suspicious lesions suggestive of malignant tumour.

Marbled kidney after flush (bad organ preservation).
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Tubular atrophy

Glumeralus sclerosis

Interestitial fibrosis

Vascular narrowing
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* Malignant liver tumour.
* Hepatic failure.

* Acute hepatitis (HbsAg-positive).

* Steatotic hepatitis with steatosis (above
60% micro/macro-vesicular).

* Multiple lesions based on severe trauma.
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Ischaemic damage or long warm
ischaemia (in case of NHBD/DCD).

Steatotic hepatitis with steatosis
between 30 and 60%.

Acute hepatitis (serology and biopsy
may be necessary).
Prolonged cold ischaemia>14 hours.

S dale> ey ol Al eS 08 SeeSis!l by jad> e

* 5GPT.

* Gamma GT (GGT).

* Bilirubin (total and direct).

* Alkaline phosphate.

* INR/PT/aPTT (donor clotting parameters).
= Sodium.

Colour (rosy/brown homogenic).

Soft.

Smooth surface.

Sharp edges.

% of steatosis (frozen section to determine % of steatosis).
Trauma.

Tumour.

Anatomical variances.
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» Malignant tumour of the
pancreas.

*» Acute or chronic pancreatitis.

* Prolonged haemodynamic
instability > [2hrs.

» Age > 55 yrs and &bt; 10 yrs
(vascular diameter).

* BMI > 29.

* Admission > | O days.

* Chronic alcohol abuse

» Absence of cedema.

* Absence of contusion and/or
‘5.3.93“9)5‘-0 gs?l?.})‘ < subcapsularhaematoma.

» Soft.

* No lipomatosis.
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Donor age < 50 years. *
* BMI<27.

* No previous or recent history of abdominal trauma -
surgery —bowel disease.

* No CPR in the past 48 hrs.
* Admission <5 days.
* Normal kidney and pancreas function.

* Normal oxygenation (PaO,> 100 mmHgat
normoventilation).

* No cold ischaemia (> 10 hours).

b el Vel S Wb oy oSl 5 YV 5l S 0,8 BMI

Q)

PSR 25 lge deld dyy 0891 rwlin Glaylime 0o dyy 13 O] plu gzed

Sbayy puSe G/ SSL Ve 3l 1S Buw Bras « ) rub dblse Jlw 00 ) G
challenge OV Cuud doutd olpen @ ol $yigaley SiisSisn b oo GUSLI 2929 L o
L lady) (55wsS39 1 eyt 0983 Gub Culed 53 9 09uz e Gheo Yo+ 31 YL
oasSlaal 3l oslatul sl $Seaaad Wy S buld 9 00,8 4 dius Mlse plu
RERVOVSNEN ISR



Y0 | Cwlin )90 Lol

Absolute contraindications.

Malignant lung tumour.
Age > 70 years.
Functional damage (fibrosis, emphysema, asbestosis).
Multiple contusions in both lungs.

Relative contraindications

Over 55 years of age in combination with excessive tobacco
abuse.

PaQ, lower than 200 mmHg.
Infection.

Lung oedema.

Ventilation period > 3 weeks.

Prolonged cold ischaemia™ 8 hours.

Evaluation protocol

PaO, on normoventilation.
PaO,standardised on 100% FiO, and PEEP 5.
Calculate percentage of shunting between the 2 values.

I'5 minutes of bag squeezing at 100% FO; and aspiration of
possible excretions.

PaQ,standardised on 100% FiO, and PEEP 5.

Compare both standardised values.




Congenital heart

Cardiomyopathy. disease

Gl 795 e

Ischaemic heart

. Valvular heart disease.
disease.

~

-~ . . N
Coronary artery disease risk

factors (arterial hypertension,
age >60yrs and quickly Extensive catecholamine use.
evolving, diabetes mellitus,

obesity, hyperlipidaemia).

Extensive hypernatraemia (not | Prolonged cold ischaemia (=5
corrected). hours).

A

S JED) bl b 9 0l SuaSun) oy 9 B L b1 50 oo slewe 4S5
Cwlayl



Y-V | wl;.n dyge ulpml

Wb gy Flo b

Haemopericardium

Arteriosclerosis
of the coronary
branches.
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1- Musculoskeletal Tissues :
« Joint arthroplasty.
e Tumor surgery.
»  Spinal fusion.

*  Traumatic bone defects.

* Ligamentplasty.
*  Meniscal transplant.

. Defects in bone fusion.
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2- cardio vascular tissue :

*  Pulmonary autograft

*  Aortic valve replacement (Ross procedure).

« Aortic insufficiency in young patients.

* Left heart outflow tract enlargement.

*  Aortic homograft

*  Aortic valve replacement.

* Infectious endocarditis.

+ Disease rheumatic and degenerative aortic valve disease (ste-
nosis and insufficiency).

*  Aortic valve disease with small aortic ring diameter.

* Aortic root and ascending aorta replacement.

* Aortic root infectious endocarditis with annular destruction and
subvalvular abscess.

e Aortic aneurysm disease.

*  Annuloaortic ectasia.

+  Congenital cardiopathy with left ventricle outflow tract affecta-

*  Pulmonary homografts
* Right ventricle outflow tract reconstruction.

e Pulmonary atresia.
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Rastelli procedure.
Pulmonary reconstruction in the Ross procedure.
Pulmonary infectious endocarditis.

Mitral homografts

Tricuspid valve replacement.
Infectious endocarditis.
Congenital malformations.
Partial mitral replacement.
Infectious endocarditis.
Posttraumatic insufficiency.
Rheumatic lesions.

Mitral replacement.
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3- cornea

+  Corneal opacities (leukoma):

. Post non-active infectious keratitis.

*  Post herpetic keratitis.

*  Bullous keratopathy (aphakic or pseudophakic) Due a rapid
rise in the numbers of cataract surgery procedures, in the late years
the principal indication for PK is bullous keratopathy that follows cata-
ract surgery.

*  Corneal dystrophy (including keratoconus). In last years there
had been an increase in corneal ectasia after refractive surgery, so
keratectasia (primary or secondary) has become the first indication for
corneal transplantation in many series.

_—

+  Failed grafts. y

*  Keratitis caused by toxic agents or burning. I',-_

+  Children:

+  Congenital corneal opacity.

*  Acquired corneal scar.

+  Corneal imbalance.

» Acute infection or inflammation.

* Rejected graft.

. Other:
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»  Stevens-Johnson syndrome.
*  Ocular Pemphygoid.

*  Herpes zoster sequelae.
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4- skin

4-1- temporary biological dressings

F

second degree burns
Epidermolysis bullosa
Lyell Syndrome
Ulcers

exposed tendons or vessels

radiolysis, dental surgery
3rd degree burns
pyoderma gangrenosum
venous ulcers

4-2- dermal matrix replacement
deep burns

scar revision

cosmetic surgery




V¥ | sise gos 63918 5 sl el b (st




Slsa slasl gyslesl s gale Giysal | ¥+ F




Vo0 | stise zowd $39l8 5 ol el b (olis]
Cogy g

Jle VO-VF 2w

iogase §le §oewlSQuslluS

Wl (0 SeuS o3 oud dislis Jalge golo S g

Osaadls3l 9 ORI 045,855 Sl §rlas Dyl Ha3 31 0dsd ol Conwgy
Joyhe Bl «Spe (o) 3 s sguw 1wy Cudilop glo @)ledd

(Wb o posase L5 OB Hse O ouid 5o L8 lo Uiy
(Wlb o pogaze L) ddstie slo s b

(Lpsaze 2L3I) 355 3mle 5 2oon

AT g

(Codgdme 09u) YU &y b Vi
oveed) 9 45,8
iogase $le §oewlSouslluS

M8 BB &S 5l b adsl eusdy slaygess Sliulie (polid SEUI pgidle pgiadlisis)
Aid o b8 580 S ) e

Gy £33 ol adil

(Golas 2 b s 2B Jb Sk dlng) o8 S3BI Ul sla Cosas

B9t )8 S8l )il b SoTsldyg0 O L el (ald Cand sl 55lo
(Lo LS) 1ol 5 LogSs) «wg3gSeil,S «Susb do

Pyate ey de 3l ) Gedg JSI ol b g pdie LSS Do Sy ol
(1l o g OSles Cugp



9
(V)

Slga slacl ¢ La,,::‘)é 54\} Q«):‘,{‘ ‘ A4

dudo

1pgate Sl OgmlSouilluS

Lo Gous

(olaisl ;2 5 2B JUSL Wlig) Gad 0 Jlsd gle Cogds

Jlo $0-5 1y

1o gase §la gewlSouill xS
Vo)l pugide Sl
Shal> ol

oo b ol Cusl Sy

oSSk 89y GLE Cilslae
oSOk 4 Leg 3

S sl Cogde

Sgaial 05

S i 33 Q) 1w

1o gase §la oewlSoudll, xS

ouds JyxS gylob

b 8 Plas b olyar (olols disls

i 15 Ligde e3ds d929

CIS plosl &ygo 30 Wgs Gl 3o dzys YA ) YL ol 5o &3
aian V> Slols

Wi ) Gl Casla VY B Sgaal slie Sl

Caslao V¥ 31 o Olool 0oy Srke



v
-V
(N9
o

G&o}w yud
. P

L»b.C

l

)il..u!

s

229 T
t&



CRNEY slacl :)51:;.,’::”3 E,:lp \_),J)}J ‘ YA

Sa8le2)8 umls Jgtus by o5

el Jlidyee slag s LI o))
Shsaopaasia  -V-3-)
$53ldsS o8 Jgtus  -¥-)-)
(osas Sy ez 3) s5iltadysS Y1)
e Cediloy o3 Jgtus -F-)-)

e Sty eSS 9 0US il -0-)-)
lolid 08 Jstuws  -F-1-)

Ol V-A-)

G lalis 05 A

Jla) o3 -4-3-)
s}iAS)AOJ.LZSV\ﬁBM" SRS R

OBy Cliloy Joas BB Ugtuwa -VY-V-)
OBl ouiS Ciilay gl -IV-Y-)
BLMEIUL AR

SCMURSI AR

JSoue -VO-V-Y



Veu | Lael ple albs o8

wliidlgy -V$-1-)

8al Ugiun -VV-3-3

Gisdy gtus -VA-)-)

a8 Hgal Jgtun -14-V-)

SL 9 @Il ssel Jgtue -¥e-1-)

o ysol Ugiua -¥V-1-)

SleMbl 3959 Jgiwn -VY-1-)

Sl g deds VY)Y

455z 9 GOl Glsd pule isleahd Lgas OB Gulul 5 Spe olsl oYY
g, 0,Slas p Ciyllas 9 Cdilugs Ciylig Liguan oabdilyl

g ste Olig Slagtisal pulul » gas ghial GluSaas -

E9te Oulis Oade USIg wlel 12 B398 loed GalS Giygal  -F-)

4= glagliuslos @l ©9ahl Jlael Glils sloolSyS @)liSp -0

4l (lulis 3150 (B3sal 958 Qi agilwilely  -F-)

dbgy po Sy pale oA Wigy ulisylS & dilale GyliS &Sl V-

& 9o Clis Bk 3l ouiyliSy sxsleald glaolSyS o Looyss 3o el CSys A

9 LB Cuilyy s 9 e Sye 331 SleMbl g Hlel 335 9 JolS 2939 -4-)
g osie Cobiy Colu 4y ows

o5 G Rluld 68 Gl daygilonsS @lp dlele JIOT @5yaelyy  -Ve-)
0uxSunl 05 9 dsan Olaasie e quad Codldy o8 gy SaS by  JUs!

35y wﬁswﬂléy leb)g:ﬁ 3| IS I A

Gl o5 by 254

Ol -\
J& O sdely wlulpy OPU iy Cod slaglunlen $4dS uyil V-
slaglimley slagisy oled sldsa & Ohleg $4dS sdilze 9 Guyp 9 0Mb0Ls

o390l 9 ICU lajis o539 Yidgy Cusds



Shigu slast gyglanld gol (aygel | YV
loygiluaysS  Jgiwos @ (Potential donors) ogdlb  slaoaiSlunl dy=e -3

Sle 5l 5 553le)sS Jluyl 5 pogiase slapyd 4 39y Sy
¥Y=GCS 5 oudd Gy Sy Y=GCS ¢ F,0=GCS Ohlkwe bl 399 vy
Sl Silme slad > &S osane slaed 4 odliud LB L& goud ke Sy

ol 00 ODLAT Q.:.w))l.)

G lolis Jgts Y

G5 Sz Ve B A Celo 1 oo 39y 50 iy Cod glaplimlen b puled \-y
Gls s 3 ssmse FO=GCS Ohles 5 odis @iie Sy Y=GCC Ohlao @S
GO

aS Y=GCS 58 L 5 odd Gyme Sy V=GCS dygac iy 3 30 & hgo 3 -)
A C8h Wil GrRe Sye mE g9 ke GaBlu g9y VY Olilse ) 3yge 93 b G Jasd
S 4 az st Clstun B dgde 0dliud LoygiludsS Jstue sly OF Olasie
098 035w ygilind)sS

Dgde b Ll 0)yly Olyussd (398 Olylows 10 by 565 1o Cyguo )3 =Y

ez $dely bl 0 W B Ve Col 3l oG9y o aglulen b pole3 Y-y
04,8 slaw 09,5 ¥ (y18L 9 ke gunil)

Glolew 3oy 8 & AN glagliulen d3e 33 324 wly ool 6wl S5 4 Y

el Oglate Oyl 09,5 un3b $4eliny b Dylse Gisle 5 95550

Cedlye o sy oy

Cudlye 08 Sytden Lislbg 54 -

aisle V¥ Al asSpeuly 9 JISST Oloy s ICU s jgam -

oddpasin Olo) O )3 JITT el -

ol 5 Uisaay 3l odlatul 5 Sy dsele Gl 0 9 Cawlie Gliisy JolS Culs) -

Py



IV | Las) plo Calbs )8

Lalyis 5o 53 i diwsy b elin 3395 JalS Caley -

Obtslony diuyy b cawlio 35210 JolS Calsy -

38 O b uwlin 3)555 JalS Sl -

Slal sgime glad Coley 5 ouiSlual 0dlgils b Cuwlbin 3955 JolS Coley -
Sy 5ty 9 gl il ey Hh3 31 ICU s gas

dbgy e slovgyd JueSS -

b Owaasin by o b

OMSie Ol 5 pd¥suel Dl5aamd 5 eSS 3Shas 5y Oylla 5 e Sye 3,8 Jlawl -
doly Jshus 43 JBBI um )3 92790

Sy Sye 3,8 (35,5 Stable -

b 4 oo pmasie lanl 3 Cwl @Y Gisleald ICUL slan Oy paoe &
Jlo)l sl 039 Slygiwd gl oY Ohgiwd Cuoyd gl 5o 9 il 3,8 Cumdy 35
Ailed Cud slew 0digp )3 1y g5 Sliale)]

CVP 5 595 o -

5 Arterial line (iilS a4 Ldsgw praxic (Sie S 3% (b Stable)) (o
35S 5 51,8 38> Saysiile Lo 38 9 3310y 0 CVP

Lol CudS hto Cya Gie Sye ) Cadlye 5 (29510 Olygiuwd -

(el 0 0315 b g3 (G320 Sy 3l Cudlye ey 39)

ey o dy 9290 CNSe JIADI 9 )Ly SS9 5k 3,5 as 1 380 Cyllas-

Srke Sy 3l CBlie dy Ghsge paasie LB ) dbgyye deds 9 ke SWS by
OBy Ooym 9 LA hsen prasie ol 4 Cudlie 09,5 Culstun N ¢ Wiloye
258 Uygo st paasie 0ilz) b b gl Colytul b 5 ICUSI a5 ol

Oltaslany 03959 53 bgy e slo 4550 53 b w5 (9310 Olygtud 383 (rdvgs -

slaed JuaSS 5 652 - 8 JelS Siysiile b olen des GBI 4y 30 Sye JU) -
J&s)



9
(V)

SNga slast gyslenld ol Gaysel | YIY

Cudlye odimd Olis 9 dtils $ob) Cunal Ldsan paasie lhwgd JWD glopd JuwsSS
il Cawyd Jlal 9 ICU o o

(Ohlobess = Ol ) Crugyla ICU ilus) 95 Gisal 9 5uals (668 =¥
33,5 50 ST sltuys yor Syl Cao el 0393 Wz 5lagy SeS by sl (8= )l ds
095z s ) umy oS Olstel rdels Ohliwyy Sl $d939 Olowel GilSn Y-V
g’ﬁ)’sﬂT
2 ) 059 Sl @Sl Cur S Oll 3 Jed ) asy Gles giigdl YV
e 0> wgas i ((Jes BB a4 JESI - @0dSS 9 Cudlie Gy Sye 3,8 259 el
Jos 3B 4 JWED) 93 o ) 4 9939

23S0 W0 Gles Gi9al g Hlgs SKS ogas 33 Cuul 1S5 s @Y .

ICU )L.w).) ol S

ICU gjlwoslel y-y

ot paasie Olygiwd Jol5 5 335 ly2 y-y

Olasin 9 pb (xds 9 3ol 009 ol L5 31 Hlew Grtum 0ddgn 095 el Yoy
0N Sy yo 89 slew ol

el 9 355 pb S5 gouls 9 Cslu sy i Sye 59 o & @ slew D99 i -y
Gjb,w)g Sl 518 )3 oud e &3)}«»‘@ Uhﬁb‘” de Caod g odis sl uﬂ.wﬁ

Siis ¢ s 0% W5 ) Gl b Wiy Olses WS 055 O
W‘gws@)Ucuu&ebwﬁQbshaM)ag(Qbsmauﬂ%&LuS@)lB
DB asly

8 30 S g el yo o cvp g byl 00 94 9 Likes &CQLC &8s S -y



VIV | Lasl plo Calbs )8

C))lg
LSS el ¥ 5o 00,8 iSlu g ddls dlg Wb =3 V-
s prasie 4 el 9 Lol Ols> 6,8 9 Glinlell Jlwyl  A-Y

o5 oo 518 Gay33 -y

WhSen 4lS gllss 5 oo pb i 5 ;80 10 iltuy GBS O3S Jel5 VoY
Loy B Olelw s

6920 - a3 Spgtle ot Jos BBl b gm0 Sye 08 Jlawl )N

ICU Jlgs S Cisllsg -y

OIS Sl 5o 53 388y Gub o0l 00)S e 5 e blus Jaged \-¥

Gidy )l S3Re Sye 0dign 08S Y-F

ICU )lwoslal 35 sty ds SaS yof

035)1 diomle 195 3 slows a3 31 5 olows 63,8 e Celigy 3 olows S P-F
Oblew o o Blue ado b ole dos Joe 9 dilme 090 dome gud O-F

Oty Ly 4 bl @ e GBS 5 Cele yo 53 Gl S 005 S s
O 0358 Oyl Cape

oBinley] ds ladiges Jsgods V-¥

G = Slowdly Cow ) Giblgy Jgol Caley b blus 53,5 Lishedds 5 cdlls  AF
O oyl Cge CSR asly as Lol JWESH 9 (g o Coz

sy s JlS (g5l5a 9 Wil sl oy Jos BBl 4y oy JUEDI oSam y5 8-

Slopdbl 3l o Sike Sy 4 SsSde slen ol » S dz e jgas o))
TN LRV

85 Cuga b odiSlual 3,8 3990 Lidl Sylde 03gs adye duli Y-

SdShly 5 Oliole)] @89 43 5 o Gy plavl 31 Qlisebl  -¥-)

& 510 Oylis 4 S9290 SuidlShl 5 Olinlell Wl b G1lsS Ll Grwly ¥



9
(V)

Shigu slast gysleal,d ol Gaysel | YIF

10lasl § 326 Lol g Clas] Ll -)-0-Y
1ol () Cawgy) 3300 dBlus gl SISy Siliolma -V-1-0-Y

&SAD).A Q.S.lé) .
40,8 (uSUS) .

SldwglgS| uSU3, .
Woaitus dgSsl SIS, .

&b oS8, .
4é)—40 w‘g—lé) L]
Oygo CMae LIS, gy .

S sl glagealy -)-)-Y-0

(F Cews) 5T Ol plosil -¥-)-0-¥

bugi oS Ld ayl Ossl w0l 5 Gupp b9 (0 Cawgy) dal Osell plodl -¥-V-0-Y

Cowl o plodil gy9lel,8 3550

4 oS elSPausleSl ¥ ougl 5 Gun b oo plSollawsleusUl el -F-V-0-Y

Cewl 00 (:lq_’al GJBTG-Q‘)é 35y Jawg (olw £ SBlus gdlold

e b O gloasl 0o b Wb 5 @i slagildinea us -0-)-0-Y

Sie Sy
Sr=a Sﬁpd&%)kgé.&b)wum‘ -7-3-0-Y

Sye bl (Gih 0) 6asre Oy Blas Gad G 5 T8 V-)-0-Y

(Flwon) SS9 3 bl 3 53520

g;:y"s)‘.“»l 9 us|)§y”T JCD ik L’,L:.ASJ 6LQQ5AjT <=L'>u| k_;).:i...g -A-NV-0-Y

93958 9929 3390 S wee 9 5wl
(e 9 Al V-0V

S32e Sye gy ondipdlel e b ouwl i sl alas -)-Y-0-¥
ol (30 Sye Wis ylge 03,5 3y -¥-V-0-Y
3, Sl doyd YY )5S Oyylys doyd .
8031 %eS Sgtucw Ogslid .



Y10 | Last ol Cisllss oy

£+>POY o

1Sy Sye duddd o ) slagyld )JB 09,5 8y -¥-Y-0-¥

Lo Slysioob .
o o 3bog50 .

as uas ouS Sgbs .

S5 kdsS .

o 0,8.u8435) .

Lagiee .

GeloySdl Al SwSe o Sdslie (o259 delss 035 3y -FY-0-F
Sy%a S0 0USAES

hawgs O JLSSe po3 Ciygo 50 5 O gusme plodl Ghgy 31 Oliseb) 5 Cowd aigl gl sy



Slss slas) syslesld male Giysal | VVS



VIV emslaz pio

Lop,8 digad



Sisn slasl @yslealyd gale Gigal [ YIA

Spontancoushy 4 Spontancously
To pain 2 To Pain

%

Localizes Fain 5 Localizes Pain

Abnarmal Redon 3 Abnormal Flexion

Mo Response 1 No Response

Oriented and Converses 5 Makes Normal Sounds

Inapproprite weeds 3 Cries 1 pain

Mo Response i No Response
SCORE: Possible 3-15, decreasing with CNS injury severity.
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ADULT INFANT

Spontaneouthy

Ta Pain

Mo Response 1 N Respanse:
Oriented and Converses 5 Makes Normal Sounds
Inapprogriate words 3 Cries to pain
Mo Response 1 No Respanse:

SCORE: Possible 3-15, decreasing with CHS Injury severity.
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Some Examples about potential donor Orders in Original Hospitals:

Half saline
D.W 5%
NS Out Put 6 hr + ....cc+

1/3 2/3

- Amp Dopamine: 10mic/kg/min
2Wasopressor’s: | Or
- Amp Epinephrine: 10cc/hr Continuously Infusion from 1Amp In S0cc D.W 5%
3) FFP: 2u Infusion / 2hr
4) P.C[Packed Cell): 2u Infusion
=16 Or 32 mg in 50 cc D.W 5% / 20 min (Stat)

5) Amp Dexamethasone:

-or 8 mg tds / IV

= 1Amp in 50 cc N/S /30min (stat)
) Amp Calcium:

- 1Amp in 50 cc N/S f30min bid

- dtab gavage (stat)
7) Tab Levothyroxine:

- dtab gavage daily
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8) Amp Ranitidine; 50mg bid
= oo PUf stat Masal or in Tracheal Tube or sublingual
9) Spray Minerine Or Desmopresine (DDAVP):

s PUFF ... Wasal or in Tracheal Tube or sublingual

"-Amp Ceftriaxone: 1gr bid
= Amp Imipenem: 500mg gid
= Amp meropenem: 1gr tds

= Amp vancomycine: 1gr bid

\;ﬁmp Ciprofloxacine: 400 mg bid

- 150ec gavage (stat)
11) Free Water:
- 100cc gavage/hr or 300cc/3hr
12) Amp Lasix: 10mg IV Stat
- du IV Stat
13) Insulin Regular:
- 4u Infusion/hr

14) fmp TNG: 5-10mic/kg/min

1)CBC & Diff

2} Na/K.Bun/Cr.Ca.Bs

3)Alt,Ast,Alkp

4)Viral: HESAg, HBSAD, HBCAD, HCVAD, HIV

1) Emergency Complete Abd & Pelvic Sonography
2)Emergency Brain CT S5can Without Contrast
3)Emergency Echocardiography

4) Emergency CXR (Portable)
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Date: Donor name: Coordinator:
General Information
Age: ... Sex:d Male O Female Marital status: 3 Yes O No
Education:dNo education Under Diploma  ODiploma  OLicense Higher
Blood Group: ........... Height:......... Weight:........ Hospital:..............co0ve
Admission Date:s,.........ooovvvvviiiinnnnns Intubation Date: ..................c0vns
Identification Date:_......._......._....... Donation Date:............._............
Smoking: 0 Yes W No Pack/Year.. ... Opium Addiction: 0 Yes ONo  Duration:.......

Alcohol:d Yes QO No
Diabetes:d Yes U No

HTN: OYes ONo Duration: ... (v) QWell Controlled Q Poor Comrolled

IHD: OYes ONo Previous Angiography: ... ...

Other Disease:d Yes QA No ...

Brain Death Cause:d Trauma JCVA I Post CPR U Primary brain tumor
O Aneurism O Convulsion O Drug toxicity  QDOther: ...

Head trauma: d Motor Vehicle Accident O Falling UOthers...............

Skull surgery: A Yes U No  Shunt: dYes ONo Brain Biopsy:d Yes W No

CPR: A Yes QO No

1" CPR:
Duration: .....

2" CPR: Place:d First
Duration: ...

Place: O First hospital QDuring transfer

Duration: ...... {y)
Duration: ... (v} HdWell Controlled O Poor Controlled

How many times: ................

A Harvest ICU A Nextto OB O OR
Shock:d Yes U No

UDuring transfer O Harvest ICU [ Next to OR
Shock:d Yes U No

{min}

hospital
(min)

JOR
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Vital Signs

BP: S/D

CVP

Temp.

HR

Urine Output (6 Hours)

PH

PaCO2

Pa02

HCO3

BE

Chemistry

Na

K

BUN

Cr

Mg

Ca

P

Glu

Alb

Total Protein

AST

ALT

ALK

Bil Total

Bil Direct

LDH

Other
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Epinephrine

DDVAP (meg)

Insulin

Levothyroxin

Other

NS

HS

1/3 2/3

DW 5%

Gavage

Voluven

PLT

FFP

Packed Cell

™

Rate

PEEP

FlO2

PCV Pressure
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02 Challenge:

Tracheal aspiration COITG: -.....cooc e r s e rras s s ran s e nasm srs s s e s ma s sm s naanaan

Patient movement: ~_'Yes [ /No

Movement tyPes: ......cccovevevernreonuanes

Spinal Reflexes:  (JYES [NO

NCOIOETIES . i i e 647 ' ' e i e £ e ' ' s
BB RESTIE .. - cocnie e oo atimiimsim e s e i i ' e SR S s g
B B e T £
Apnea Test: PCO2:............... PCO2x.oee. [L0¥Wes [LNo Causel.......o.ooooeiinnne.

Before transfer: | | Stable [ |Unstable BD Confirmation; [ 'Yes [ | No
After transfer: () Stable [ Unstable
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Heori: O suitable Dives 0 Hos Suitable in Last Step
O Marginal Do Couse:
O Hea Suitable O Mo recipssat
Lhvr: Q Switable Des [ Wt Suitable in Last Step.
O Marginas Dira [T — —
L Nt Suitable L Mo recipient
Lesngs: 0 Suitable D ¥es 0 Mot Suitable in Last Step.
O Marginal Oimo Cause: .
0 Net Suitable O Mo recipaent
Pantreas: O Switable B ves I Mot Suitable in Last Step
0 Marginal (=T L
[ Mot Suitable DIt reciplent
O No Agsess.
Covaliar 0 Switabhe Oives 00 Mot Switable in Last Step
wahves: O Marginal Mo [T -
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1- spinal reflexes classification:

1-1- Poly segmental pattern

1-2- Automatism pattern

1-3- Spinal reflexes emerge only after a phase of spinal shock after
brain death

2- Spontaneous & reflex movements in brain death:

2-1- Flexor/extensor plantar responses

2-2- Triple flexion response

2-3- Abdominal reflex

2-4- Cremaseteric reflex

2-5- Tonic neck reflex

2-6- Isolated jerks of upper extremity

2-7- Unilateral extension pronation movements
2-8- Asymmetric opisthotonic posturing of trunk.
2-9- -Undulaing toe flexion sign

2-10- Myoclonus

2-11- Lazarus sign

2-12- Respiratory like movements

2-13- Quadriceps contraction

2-14- Eye opening response

2-15- Leg movements mimicking periodic leg movement.
2-16- Facial myokymia

2-17- Deep tendon reflexes

2-18- Triple flexion

2-19- Babinsky sign

2-20- Head turning

2-21- spontaneous arm or leg movements

2-22- Respiration like movements
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3- Reflex movements percentage in Brain Death:

3-1- Plantar withdrawal 35%
3-2- Abdominal reflex 40%

3-3- Deep tendon reflexes 35%
3-4- Neck arm flexion 25%

3-5- Neck hip flexion 45%

3-6- Neck abdominal reflex 75%

SelS 5 Glulee jle 15 51 a5 3,8 Jo LuSIE) 465 gua ol SO dlsis @y 1SS
eSS loins ) Lais Wil 5 wilied G5 Sye GOUS 3y dewl Gye Sye ®AD )
Do oolatul (S =8y Cy> Lo (Ancillary test)
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1- Clinical observation of pitfalls:

1-1- Facial myokemia
1-2- Transient eyelid opening
1-3- Ocular microtremor
1-4- Pupillary constriction and dilation in light fixed pupils
1-5- Fine finger tremor
1-6- Lazarus sign
*  Broad experience is needed to make the decision about spinal
origin

2- Avoiding pitfalls:

2-1- Completeness

2-2- Experience

2-3- Delaying /Repeating exams
2-4- Ancillary testing

3- Common pitfalls:

3-1-Drug toxicity

3-2- Critical iliness amplifies cerebral effects

3-3- Mechanical ventilation decreases renal /hepatic clearance

3-4- Prolonged neuromuscular blockade or sedation may occur af-
ter drug withdrawal

3-5- Some recommend delay for four half lives others recommend
3-4 days delay.
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4-  pitfalls in clinical examination:

Drug intoxication

Metabolic disturbances

Severe facial trauma
Dilated or constricted pupils

Movements indeterminate as
spinal or cerebral

5- pitfalls in APNEA TEST

Further time for drug clearance,
ancillary testing

Correction of underlying problem
,ancillary testing

Ancillary testing
Rule out drug effect

Ancillary testing

Hypoxia , hemodynamic
instability

CO2 Retention

Ventilator registers breath
during testing

Hypoxia during testing
Hemodynamic instability during
testing

Inconclusive test (PCO2 dose
not reach threshold level )

Ancillary testing

Attempt to achieve patient’s
baseline CO2, Ancillary testing

Repeat test with ventilator
disconnected

Abort test, pursue ancillary
testing

Abort test, pursue ancillary
testing

Clinically stable: repeat testing -
for longer period  of time.
Clinically unstable: ancillary -
testing
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1- Preconditions

1-1- Normothermia.

1-2- Systolic BP > 100 mm Hg.

1-3- Euvolemia (positive fluid balance).

1-4- Eucapnia (PaCO2 35-45 mmHg).

1-5- No evidence for CO2 retention (COPD, severe obesity, )

2- Performing instruction:

2-1- Preoxygenate for 10 minutes to PaO2 >200 mm Hg.

2-2- Reduce ventilation frequency to 10 bpm and PEEP to 5 cm
H20.

2-3- If pulse oximetry remains > 95%, check baseline ABG.

2-4- Disconnect ventilator and preserve oxygenation with 100% O2
@ 6-10 Ipm via catheter through the ET at level of carina

2-5- Watch closely for respiratory movements (abdominal or chest
excursions).

2-6- If no respiratory efforts, draw ABGs at 3-5 minutes and again at
7-10 minutes.

2-7-If arterial PaCO2 is 60 mm Hg or greater or if >20 mmHg over
baseline, the test is positive.

2-8- If inconclusive, may extend to 10-15 minutes if clinically stable.

3- Abort Apnea Test for:

3-1- Spontaneous respiratory effort.

3-2- Significant cardiac ectopy.

3-3- Pulse oximetry <90%.

3-4- Systolic blood pressure < 90 mmHg.
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4- Apnea test in severe lung disease:

4-1- Caution must be exercised in considering the validity of the
apnea test

4-2-1f in the physician’s judgment, there is a history suggestive of
chronic respiratory insufficiency and responsiveness to only supranor-
mal levels of carbon dioxide, or if the patient is dependent on hypoxic
drive.

4-3- If the physician cannot be sure of the validity of the apnea test,
an ancillary test should be administered.
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(Ancillary or Confirmatory Tests) (LSS glaggeil

1- Ancillary Testing:

1-1- EEG, TCD, CTA, MRI/MRA, cerebral angiography, and nuclear
scans have all been used to confirm brain death.

1-2- Used when standard testing impossible or inconclusive (i.e.
aborted apnea test).

1-3- EEG, cerebral angiography, and nuclear scan preferred.

1-4- Gold standard = global absence of intracerebral blood flow
(only 2 tests support)

Cerebral angiography or radio-isotope scan

2- Cerebral angiography:

2-1- Conventional angiography is the gold standard for confirming
absence of cerebral standard blob flow.

2-2- Drawbacks : time consuming

2-3- Expensive

2-4- Invasive

2-5- Requires transport from ICU
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3- CT Angiography (CTA):

3-1-Non invasive

3-2- Its reliability has not yet been validated in US
3-3- Is not a first line confirmatory test

3-4- Widely accepted in Europe

4- EEG:

4-1- Non invasive

4-2- Bed side

4-3- Very reliable

4-4- It should be isoelectric for >30 min
4-5- Drawback , prone to interference noise

5- Cerebral ScinTigraphy (Tc 99 m) :

5-1- Hollow brain phenomenon
5-2- Hot nose sign

5-3- Non invasive

5-4- Portable

5-5- Extremely reliable results
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6- TCD

6-1- Non invasive

6-2- Bed side

6-3- Difficult to find temporal window
6-4- Sensitivity 70-100%

6-5- Specificity 97-100%

7- Somatosensory evoked potential(ssep)

7-1- Bilateral absence of response to median nerve stimulation.
7-2- False positive are possible

8- Bispectral index

8-1- EEG derived multi variant scale
8-2- 0 for no brain activity and 100 for fully awake
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8-3-In brain Death BIS should be zero

9- Predictive factors on CT imaging

9-1- 1-Midline shift >10mm

9-2- 2-Unilateral absence of ambient cistern
9-3- 3-Transtentorial herniation

9-4- 4-Intraventricular preforation



PV it i

. N2
< .o u .

S3e S 0 0AS Ul roanasis JLS dyge Sluss

Sa9leald 3S5a 5o gl



g slas) yslenlys mol> Gijsal | FY

Shls glo Oliupad @l Jlo 53 @isleald Yy il 4 esre 3 L& Y Blus -
Sasleald Sy

bz omase sbls 9 OPU gows sl Gluugd ¢lyp o8 ) L85 ) JBlus -y
Clas!

5 ICU ghbs She @lp Gésen vaasie VL o Sy vaasie ) JBlus -y

Glas) =l w9 5 OPU s

OIS

Olsis 4 anl Glops §rzrmns b 9 Sisls sraasis ) el Ciw L8 S .
Olis Usg e 3Sm 4 Oloyd Oslee ile 51 0E31S e Sye 0uxiSunl 08 Jstus
20,5 (0 Byme g sate

03,5 s Olis i Aol 05 s Jawg 09,5, 3l ede Cipa gl 31 L Sy .
33,5 (50 Ayme 018 Olays Oslse 4 5 (s

S 3 s kil olSisls Lale Cian Caul zgs by 0uiSunl Guaasis .

08 Ustue (Byme b e ) ole Ciun e 69508 S WlgS (0 Glayd sl 9,8 39405
Eoste Olis Wy Cupde Spe 4 oS> B Sz BogS Culgtus 5 oKl ouuSuyl

S O9ay o313 skl 4 Slaxe Olgis g 4 Sxe Sye oaiSul $loos S raasie
REWRIEIENT SRRV P

ol o Oltwygs Oliwl Hould (gaie olKidls 3 pole ol8lasls Yl Jgd B glua) dluss

Jluyd laal A+ (ygudee YV PY Dy Codl Coumas

(63 Jols V¥ Taz) Ol 3550 6l 65,50 31 00iS uli paasia ¥ J3luo
Oltwlos S g LoVl @31 Glosle dzun o VY Gl Lo paasie 485 ) JBlus
(60 sl V lsasr) Siianasl 9 0dul spemle glo



Y| SO g it e

S0 9 e Gk

Qli\;ﬁv\ﬁ;lskgucjéajw



Sign slasl )slealyd zale Giigal | FYY

e e bt @)

........................... £ . i g s 3 hiner 2l
= [ ke F o 0aiif auli S ael agad g Slaside a b ] _,:_":j.:ﬂ,i:;t.w“ J_.;.,!;,

A e g g o]

165.51_,31.;r1.13fli

O sa i -

Pl il

:_;ISJn.nuu_;Ji

i pheand S e 0 sal

Sty pll o jlad

ERY ) :.*S.t.;l.-,..u

0.0 Sasbcha bl Oos O b ¢ atin ale ctaa U
0.0 S o e o g sl 3 L

OO S Lacl Siga by s shaael 530 palsh p5 slael 51 LT

PRI ] IR R P PO S5 cilatl Sy o p) 4 linn g0y
r!&lbﬂJaaﬁd&aﬂhhbuﬁfuaﬂHJﬁMdeLﬂlﬁaﬁdmu‘u

D EPRC PRET PONPPL TR JPRNEL . JUTH L Y L PP SR SCRUTE-PS U) PRTERIE S A |
oSl 559 palh aaly ol (Sde B3sal g Gleso

S llpd y Lslis 3o 4 (s3he S50 b pae by anl o ol o a3 . o
g 15 U Lol sl 5o 1) ah caan g il el y pas alis | g 800 Jale gan S
paS S Sl

us..}._‘)‘x ruiﬂ_,‘..l JL..Eul .‘;tl




[ ISCEYCIELS

ey e

— )

S0 5 30 Lt g Wil p ] oA sln sl 3 e 1

S il s e olog S

o 0 CI0F FEUPRG——— EX E P

O R W PO

saablid o la walgi o g b g pli

[EO—— ! PIPPL ¥ TR———__N.L ey ! - FL g £ U — A p———_ Y - L O P N

—— —

S e

el Bon gLl 33 Jlacy =)

3515 3ymg (535 0 prans e 0T i clag 3 B e Jla gl Y

S agry bl ule Gy 4 Gar 5TY 51 2af slad) gt 2 b salys ¥

At i Ll Ll S g S g7 Sl S -F

el a3 gy b ol i g Fly g 45 G T gy e g S S ol -0

PN PP P DR IR 5, ' IFF P RTEL of PP UV WIVEL Sy LR PO DN ISPy PRI A

ERrs b’?,‘,_iﬂ‘hﬁ

Shaps Sl md g PS4 Gl e y dptuagt Sl agmy pae ¥

Ko & 2 PNy 257y poe -h

Sield ok ANy 2y pae 4

I L P Y e

4 e STy gy )

Doll's eye 2sms pas 1Y

U TP RPN i R N Y
0 (pg2 Cug rEcH oatle G gl u EEG (o
il Doy 2 g3he e 2l gl el i (2

:.:.:L.Tfj1u_:ln¢,.3],u'__n.!6b4:ﬂg.:o|,:i

() sy paasce

W hbasl g she olr oraiie

Gl Ry el sasled Bl gl g e ()00 aade gliul s e ) it e gl 5 e




Slss slas) syslesld male Gisal | FYF



FYO | Cadlyo o8 aass Cuolio



Slss slas) syslesld male Gisal | FYF



Fyv ‘ £90 9 Canss o

099 9 Csy ies

(980 (yaasia 6519)



9
(V)

Slga slacl ¢ L:;,,:’:‘)é z\al? uw)},a" ‘ YA

Lo Josdlygiws 1 V-F Lico

P st praasis buld )
g s Uylig pols lagslew 9 Wsw o)ldl Ggde Lo 0y95 GWLAS  -)-)
WCailags Oyls dwl dge Ldgaw praxie So Oyl Ces Wilkabge Gluoliie opad

Ol Gre Sy 3ldl 3l Sl Ghyy ele sle 0)9d eSS S Gisel 5 Oleyd

2385 )y JI!
Olyony oo 9 Gy Sye Slo OB 31 el sl alad ijesl & 0399 .
LMo a4 das 1y Joy Y Blas ¢ Cawl Labge Lol ot Gles 0y9 o

asb a4y 3yl sage 0 1y o5 Ghioal Cudstue oS Wisy oyfs) ul 350 dssn pmasus
OPU Jos GBI 50 OBy Caalsy @lasl b Taw Oliwylen 5o JESI awb ) JoS
sy Gt JolS Jsb 4 1y 39y So JBlas 5 i 0393 SNBSS J9al)S LS o (abgs e
S Cadlie |y gr3e Sye Ol

Oied 33 9 ke Sye 3929 Cyso 33 JSIT lagy > aislu YF pglas jgas  -Y-)
e Sye 3929 pue Uiygo 15 JIIT lag) 5o dislu V¥ (o9

Wb 30 Sya 31 Cadlye 53 Jlu ¥ JBlus il gl Gdsam o5 5l 8 Sy Y-

23355 (Byma GWgw o 9 Lasl §y9l e ol)3 3550 (udy 4 05,5 Jgtus Olgie 4



FYA ] (Ghsae oraasa ohs)

Sie Sya gl 0851 3 Cudlye JSSg,9 :V-F s

hohe prasie pyise hlSes

03,5 33 Gy Sye 38l 3l CBlye 0ge (105 LSy gz 50 USSsn o9l Hpliel b
- Gl 00 A0S CuBl e

3 om Ghste paasie dus Oltwlen 33 e Sy 9% Cans plis ) -
peoad Hlow JUBI QL) 03lpd e Sy 38 Gl @Dle 03S)l Sy 10 BB
Ceudld Mo ) slow JE) sy a4 Gdsgn vaasie SGhge 53 bl o x5
Aioled (655 a0 b 9 03905 ol e 39l @13 dol Gy b ol p3Y

odge @ ) oaxShial 0,8 Sl Cudlie diddy dgge ppasie JWSI Jsb o -
L3S Wiy SwS dine) ol 33 153255 5 eSS 5 I

vrasie Il 33 Cal @Y Gygl a3 usls ICU @ slew Odewy pame 4 -
Jlo)l gl @Y Olygiwd Cuoyd odgl 50 9 dizloy 98 Cusdy 035 Sl 4 Ghsgw
oled Syl oigy 33 1y O Olialel

5 Arterial line (uilS 4 dsgn paxic oleg O4s  Stable)l -
2580 18 385 Suystsle o law 9 9310,y0 CVP

oy 3l Cudlie @ s vaasin SB35 dbgyje deas 9 5l SeS Oliuy -
381 538y O9ym 9 b hshn prasie ougs 4 Cudlie 09,5 Colstus 1 Wilop s
255 O30 st paasie 03l b Wb il Coltul b 5 dols 51 Cudlye o8

Sie Syo punslSe




Slsg sbas) syslesld gale Gasal | FF

Sr2e Sye 3 320 1530 olgd




PRV [ (Ghsan owaasas 659)

Jloy (B9, l8 et 3,Sas

NTS reflex arcs

Vagoglossopharyngeal
afferents

X

Baroreceptors

Cardiac

Sympathetic
outflow
Thaoracic
sprinal
cored

Adrenal medulla



Slss slas) syslesld male Gisal | FFY

3o Sye 30 (89,8 (ol eusw 3,8es

G320 S30 33 (90390 § GIAE Ol yuest3
izl o GBI 5035 Gisarse 9 $ouE Ol Celw YU Y (0,8 5 380 Sye 50

TRH/TSH /GRH/ GH/GnRH/LH/ CRH ,Ssdiz ialS .
AW G 0T 3 G40 o3e Cobd 9 ADH ,Sader jialS .
159,53 0,8 es ps .

8 O3 vz pas

BISEEENTE I

slass sl CMS o

(O] Ao uwd Cingliio 9 L:aQ,:AT NISCAEEIIE ) INPESRVEINERY] .




PRV | (st owaasis o29)

ay ghaxl
299 Miig

Y0 B Wedue Wsw &S 1) ©ohdl dluss Wigie b o w &I 30 G3e Sye 313l

Do Giulidl



SHsn slasl ¢slesld mele Gijsal | PP

F S Sy ) puso Cudlye don

i 3 et
G oy

EJN 4 P
lasl 51 LJ Lalr !

el e ool e

5

LS S P

g 1 g S

Sy 2ol (2 b €5 US CuBlie Sie Syo 3l Sz

S o 1) TCU iy 5 0 6)5ans .

3 e Sesbd adl owd ke S il SBle by B Geel .
S CuBlie gie Sye il adlen 6,500 prasie

S I8 oty Gl 9 SS9y ool .

L 2580 ol ke Sy 38 Sl oMo By b wiloied Iy sz B9 .
S 0yglin 995,508 OhSew 9 Lyl Gdgius

Sl pluS w3 el &S (63 sl @i Sye 5l
Jlo - yd 3 ()

e Cumdg 3,5 5l 9 Sl $3Me a2 ¥
Olinlol 5 42838 Caslu £ 51y3) pzxe oy 2 (v
s o 53 350 Sye 3,8 K Ugame Cumds

Ol lees O sled .

Ol o> 5Lad .

Vb b e .

YL o2 .



FRO | (Ghsae owaasis oi9)

gl Sy sisle Ll $dylse dz

+ ECG

« CVP

»  arterial blood pressure

e urine output

*  central body temperature,

e capnography and pulse oximetry.

« PCWP

* Acid-base balance, electrolyte, glycaemia and haemoglobin
concentrations

Sre Sye 33 oY slo 813 5 Slinlesl

« ABG

*  BUN, creatinine, and electrolyte values

e  Hb, HCT, WBC and platelet counts

* Serum Amylase, total Bilirubin, Alkaline Phosphates, SGOT,
and SGPT,HBsAg,HBsAb,HBcAb,HCVAb,HIV

. Coagulation profile (including PT, PTT ,INR)

« UA& U/IC

+ EKG & CX-RAY
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Hormona-repla:‘:.emenl therapy
Bolus Infusion
Trilodothyronine 4.0 yg 3.0 pg/hr
or
Thyroxine 20 g 10 pg/hr
and
Methylprednisolone 15 mg/kg Repeat in 24 hr
Vasopressin| 1U 0.5-4.0 Umr
Insulin 10 U (50% dextrose) Maintain glucose
between 80 mg/dl
and 150 mag/dl
(minimum insulin rate,
1 Us/hr)

Management of the Brain-Dead Organ Donor:
A Systematic Review and Meta-Analysis

Tatiana H. Rech,” Rafael B. Moracs," Daisy Crispim,® Mauro A. Czepielewski” and Cristiane B. Leitio™

Background, The shertage of organs is a limitation for transplantation, making the care of patential organ donors
an important issue. The present systematic review and meta-analysis was carried ot to assess the efficacy of inter-
ventions to stabilize hemodynamics in brain-dead donors or to improve organ function and oulcomes of
transplantation.

Methods. Medline, Embase, and Cochrane databases were searched. OF 3096 articles retrieved, 39 randomized con-
trolled trials were sebected, Twenty were includied in a qualitative synthesis, providing data on 1277 patiemts, The main
interventions described were desmopressin use, trijodothyronine and methylprednisolone replacement, fuid man-
agement, vasopressor therapy, mechanical ventilation strategies, and surgical techniques.

Results. Three meta-analyses were conducted: the first included two studies and showed that desmopressin admin-
istered to brain-dead patients was not advantageous with respect to early organ function in kidney recipients (relative
risk, 0.97; 95% confidence interval [C1], 0.83-1,10; P=0%; P=0.809), The second included four studies and showed
that triedothyronine did not add hemodynamic benefits versus standard management (weightod mean difference,
0.15; 95% C1, =0.13 to 0.42; F=17.4%; P=0.304). The third meta-analysis (two studies) showed that ischemic liver
preconditioning during harvesting procedures did not benefit survival (relative risk, 1.0; 95% CI, 0.93-1.08;
P P=0.459).

Conclusion, The present results suggest limited efficacy of interventions focusing on the management of brain-dead
danors.
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Therapeutic Hypothermia in Deceased Organ Donors

and Kidney-Graft Function

Claws L. Miemann, M.D., jJohn Feiner, M.D., Sharon Swain, M.5. M., RN
Melissa Friedman, M.S. M., BR.M., Megan Crutchfield, M.P.H., Kristine Broglio,

John P. Roberta. M.D.. and Darren Malinoaki, M. D

- Scott Bunting. R.R.T.,
M5, Ryutaro Hirose, M. D,

ABETEACT

BACHGEOUND
Dellayed praft function, which is reported in up o 50% of kidnoy-transplane recipi=
emite, in arpociated with increased corts and diminished long-torm graft fonction,
The effvct that targeted mild hypothormia in organ donore before organ recovery
has on the rare of delmyed graft funcrion is unclear.

R THODE

We enrolled ongan donors (after declaration of dearth acconding o neurologic o
rerial from owo large donathon servioe arcas and randomly assigned them o one
of Pwe margeted temperafure ranges: 34 o 350 (hypothermiba) or 36.5 o 37.57°0C
mormochermia). Temperature protocols, which were initiared after aurhorizarion
was obrained for che organ o be donaved and for the donor’s participation in che
srudy, ended when organ donors left the intensive care unic for organ recovery in
the operating room. The primany outcome was delayed praft function in che kidney
meciphonis, which was defined as the requirament for dialysis during the first week
after transplantation. Secondary outcomes were the rates of individual organs
rransplanted in cach trearment group and the tora) number of organs transplanged
from cach donor.

BEEULTE

The shidy was terminated carly, on the recommendation of an independent data and
mafety muonttoring Board, after the interim analysis shomwved cfficacy of iy pothormia.
A rrial rerminadon, 370 organ donors had been enrolled (180 in the by pocthermia
group and 1940 in the normodhermia group). A woeal of 572 padents recebved a kidney
rransplane (255 kidneys from donors in che hypothermia group and 2X7 kkdneys
from doemors in the normethoamia group) Delaeed graft function developed in 70 me
cipimnes of kidnoys from donors in the hypothermia group (28%) and in 112 recipi-
onee of kidneys from donors in the normothermia group (399%) (odds rato, 062
%% confidenes interval, 0.43 e 0.92; P=0.02).

COMCLUSIGHE

Mild hyporhermia, as . in organ donors after declas
ration of dearh g o sleags mig thy ehe rarte of delayod
pgrafe function among recipimes. (Fundod by the Health Resources and Services
Adminiscracion ; Clinkeal Trials.gov number, HCTOIGEOT44)
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Department of Surgery, Divinion of
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Apnea Testing During Brain Death Assessment:
A Review of Clinical Practice and Published Literature

J Brady Scott RRT-ACCS, Michael A Gentile RRT FAARC. Stacey N Bennett MSN ACNP,
MaryAnn Couture RRT, and Neil R Maclntyre MD FAARC

The diagnosis of brain death is a complex process. Strong knowledge of neurophysiology and an
understanding of brain death etiology must be used to confidently determine brain death. The key
findings in brain death are unresponsiveness, and absence of brainstem reflexes in the setting of a
devastating neurological injury. These findings are coupled with a series of confirmatory tests, and
the diagnosis of brain death is established based on consensus recommendations. The drive to
breathe in the setting of an intense ventilatory stimulus (ie. respiratory acidosis) is a critical marker
of brainstem function. As a consegquence, apnea testing is an important component of brain death
assessment. This procedure requires close monitoring of a patient as all ventilator support is
temporarily removed and Paco, levels are allowed to rise. A “positive” test is defined by a total
absence of respiratory efforts under these conditions. While apnea testing is not new, it still lacks
consensus standardization regarding the actual procedure, monitored parameters, and evidence-
based safety measures that may be used to prevent complications, The purpose of this report is to
provide an overview of apnea testing and discuss issues related to the administration and safety of
the procedure. Key words: apnea testing: brain death assessment: ventilatory drive assessment; irans-
cutaneous carbon dioxide, |Respir Care 20013:58(3):532-53%. © 2013 Daedalus Enterprises]
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Table 4. Apnea Testing Guidelines

Absence of breathing drive is tested with OO, challenge. Documenting
a PaCo, increase o above normal is typical practice. Test requires
Preparation.

pl'i:ﬂ:l_luis-sllux

Mormotensive
Moo

Eucapnic (Paco; 3545 mm Hg)

No hypoxia

Mo prior evidence of OO retention (eg. COPLY,. severe obesity )

Procedure

Adjust vasopressors so systolic blood pressure is 100 mom Hg. Pre-
oxygenate for at least 10 min with 100% oxygen so Pao, is
204 i Hg.

Reduce ventilator frequency to 10} breaths/min. to cucapnina.

Reduce PEEP 1o 5 om HLO (oxygen desaturation with decrensing
PEEFP may suggest difficulty with apnen testing).

If Spo, remains = 95%., obtain a bascline arterial blood analysis
(Pao,, Paco,., pH., HOCO, 7, base excess).

Disconnect patient from ventilator,

Preserve oxygenation: insert insufflation catheter through the
endotrnchen] tube and close o the level of the corinn, and deliver
100959 O at 6 LAmin,

Watch for respirmtory movements for 5=10 min,. Respiration is
deflined as abdominal or chest excursions. and may include a
bricl maxp.

Abort af sya.'luli(,: blood press = decreasces o = N} mmam llﬂ_

Abort il Spoy is = B5% lor = 30 s. Redo test with T-picce. CPAP
of 10 am HaO, and 10085 O ot 12 Limin.

IT o ru.\['ii (RS o drive is observed, ropreal @
alfter B min.

rial blood il.l)i.ll}'.'\i!h

LOTY IOV EITICn are absent and Pocos is 60 mm Hg (or

n Hg increase in Paco, over a bascline normal Paco,) the
apnea wesl is positive (e, supports the diagnosis of § n death).

If the test is inconclusive but the patient i= hemodynamically stable
during the procedure. the test can be repeated for 10—15 min after
another pre-oxygenation.

CFrom data in Reforonce 6.0

,35ke Recruitment
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Physical exam:  BP: PR: s
ABG: O2sat: ..o FiO2: o ] H, PCO2: .o Hco3: i
Urine output (3h): v
s iobo )T sl aidly
Na: K: .. Gavage (6h): LFT: PT: PTT:
g ,ls
(BT o 1 e a0 Norepinephrine: .........ccceuuue Epinephrine: .......ccccoccvvvene DVT prophylaxis: ..............
Kel (6h): Serum (6h): Serum: .. Serum Volume :

™
Arterial line:  Ous.o 5 Ouws. 5 cvp:  Os)ls Os)ls Chest Tube: Rightd Leftd] Nonell
Chest x-ray: Date: .................. Infiltrationd Pneumothoraxd Pleural effusiond  collapsed NormalO
Fracture: Upper extremities: ............ Lower extremities: ......... Ribs: ......... Spinal column............ Pelvic: ............
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