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Case 1-2550

UWSFN NWYUN, HAUNNSIEAA FR5uN, HAMNAYe Ygyeeds S

« Lﬂ’JEI‘IJinIEJFj 21 30 T &N A.uAsgy No underlying disease, Hx smoking 1 pack/day 10 yrs, No ;
W‘U CC: refer aMNIW.LANTU Hx chronic alcohol drinking '»
PI: 5 days PTA (8/10/49) Uassiaunnyiuiviule, luvunas, No Hx illicit drug used, No Hx previous surgery, No family :
Taidn Tendeu T sw.enaw Observe VL%Jﬁ%u Hx about aneurysm
— CT: SAH (subarachnoid hemorrhage) PE: V/S BP 160/120 mmHg PR 110/min —
- Cerebral Angiogram: aneurysm at Rt. ICA (internal Temp 38.5°C - A
carotid artery) GA: A middle aged man with endotracheal tube, -
Observe in ICU, Stable V/S, good consciousness, E, V, M, drowsiness conscious
1 day PTA (12/10/49) iAuuA24s $nin5a~1 min HEENT: not pale, no icteric sclerae E
~ Intubation, BP 220/120 mmHg LN: not palpable _
- Repeat CT brain: Intracerebral haemorrhage, R/l cerebral Heart: tachycardia, ne murmur, normal S1S2
aneurysm rupture Lungs: clear, no adventitious sound
B;:ﬂ'm self-extubation, severe agitation 1% Valium 10 mg, Haldol Abd:  soft, no hepatosplenomegaly
5mg Extre: no deformity, no edema =
Egﬂfm%mmn%u Re-Intubation, BP 160/100 mmHg, E, V. M, Neuro: E,V, M, Pupil 3 mm react to light both eyes < s
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Interhospital Grand Round

Motor V | IV

Vol ‘ Babinski’s reflex: dorsiflex, Reflex
+3 all, Clonus: negative, Stiff neck: positive
Lab investigation:
Hb 22.8 Hct 64.7 WBC 28,
180 neutrophil 92% Plt 204,000
PBS:  normochromic, normocytic RBC, leukocytosis,
shift to the left no blast, normal platelet
PT 12.7 (12.8) PTT 38.5 (30.9)
Na 132, K 3.7, HCO3 16, CI 93
BUN 9 Cr0.82 BS 153 mg%
CXR:  no cardiomegaly, no definite infiltration
H/C 2 spp, sputum c¢/s, urine ¢/s
Urine gram’s: No microorganism is seen
Sputum gram’s: many PMN, many gram positive
Problem lists: Ruptured Rt ICA aneurysm
Polycythemia
R/l Sepsis
N3¢ subarachnoid hemorrhage ﬁLﬁW-nﬂ rupture aneurysm
fiu wu'ldieada 80% ‘IJ@GBEﬂ'J?_I nontraumatic subarachnoid
hemorthage uazligms N @eddngeds 51% Tag 1 lu 3 289
filaafisentinanflufeslifunisquadoninielinaesdin
fadusrAuiiinasenensolsalfun level of consciousness
on admission, 818, ﬁmmﬁaﬁluﬁumn CT brain %d'mml,‘u'\i
M'm‘:;uLLNTG\ifL‘E' clinical scales 224 Hunt and Hess vi3ald
clinical scales 484 the World Federation of Neurological Surgeons
LLmﬁLLuqmﬂums@Lmﬁqmmﬁ' 1
Iuéﬂfmﬁﬂﬁ RMNEKA Cerebral Angiogram WLl aneurysm at
Rt.ICA (internal carotid artery) $au LR clinical scele grade 3 Ag
MauHLTAYn microsurgical clipping U84 aneurysm Faudiinnns
¥ endovascular coiling azifluBnTNaReNWiLirasNNIINm
frm'N"Lsﬁmumﬂa@nl"ﬁ%‘lmﬁ%u@g’ﬁuﬁnmm, ANWUzAd
aneurysm, mmﬂi’mm&lmemw%@mmamﬁuﬁﬁw, 38T

« Yo

nssindulazesunndginmuasdiae

U
¥

daun1g sepsis gﬂwﬁ?ﬁﬂﬁiﬁ%ﬂmﬂﬁ%quuﬁmﬁ”luu,ﬂu
Ceftazidime Lﬁ@?ﬂ‘m ﬁﬁl\‘immﬁm'&mn Hospital acquired pneumonia
Feluszazdu OXR enadslufinisu/deuulasdeanadius
Tracheobronchitis

wasanldua lab investigation Wuangileadn1ag poly-
cythemia Seitiadenilenudn HCT »48% Tuduids uaz >52%
Tugane wse HGB >16.5 g/dL lugucle uaz >18.5 g/dL ugane
Tneifiaauannnng relative polycythemia 39AAINANNNNTARAS

U84 plasma volume BBNATN absolute polycythemia %uﬁmmn
mafisdmes RBC mass Tufthamuiiolfsafiugonld
WUARANHIUEN19AARIYES plasma volume WAASEUTUNS
CBC AnAsswudn HCT 62% Svinl%Ania absolute polycythemia
1p8IN17e absolute polycythemia wilalu primary polycythemia
(acquired or inherited mutation leading to an abnormality within the
erythroid progenitors eg. polycythemia vera) LAY secondary
polycythemia (increase circulating plasma factor stimulating
erythropoiesis, usually erythropoietin) ﬁﬁl\aﬁﬂﬂwuﬁmm:mq
PATNTLEAS polycythemia vera (leukocytosis, thrombocytosis,
splenomegaly, increase RBC mass with arterial oxygen saturation
>92 %) a1amesldnNIngIasEAL erythropoietin TunIsueNaWs
aelsfnulugthunmeifianusidugesiunisindauuy
Aeudinaisesion mefinanasunnd Talisangnasiiauiugi
ATARTEAL HCT asunldidaandn 45% wwanzlugilae poly-
cythemia vera figedlgsumsindaiiansniainuaunsnden
1 thrombosis, bleeding zga%u@ﬂwﬁm@uﬁwzﬁu HCT g9
ndnUng Lm:;:iﬂqm’mﬁff\ﬂﬁmwm R/O polycythemia vera I&
a9 Set blood letting (phlebotomy) 400 ml §90AL replace with
0.9% NaCl 400 ml iv drip 100 mi/hr 1HluaU9Y 4 pfalu 2 Ay
s¥fU HCT Asaaunld 45% (14/10/49-15/10/49)

seMINesRanszAL HCT aesnlidaendn 45% dilaeiin
N2% hydrocephalus with increase intracranial pressure aslgsy
N3N ventriculostomy S¥AU intracranial pressure AIAAAINT
Ta2N91 20 mmHg

nuzserindaluiugaiy (16/1049) fulaefung E1VTMA,
pupil 4 mm Lt, 3 mm Rt CT brain emergency: Dilatation of
Lt.ventricle, posible blood clot in ventricle, mild herniation of brain
at foramen of magnum, diffuse brain swelling ARnaNNaz rebleeding
of aneurysm

2 w1 siaxgilae coma E1VTM1, pupil 6 mm fixed dilate,
No Gag reflex, Doll’s eyes negative

Advise prognosis ATALIATILALTUNG

asauAfraavfiaaudeninuaiuednsiasnisiana
s‘wmwmé’ﬂamﬁ'@Lﬂummm“lum%uﬂummﬁmmﬂu
afnveadion iasannnsfiuunnduaznentiaiiunisin
mm:ﬁé’ﬂam’hmmw‘fﬁmmimmﬂu donor lun1su3ana
m"mzLﬁamiﬂqndw‘lﬁﬁgﬂqmwéu Fuunneuazwead
Sneaclfudanenunafiiassonmiiiuns  eliniiines
Rasietlszannuiinunndaug uaglideys, dsslomllunng
1B3anpedtaniitenisgnanedthasedy safisnisasy
laurpsaunirgasfilen wasanldiinnsyanaiuasauaia



Internhospital Grand Round

Table 1.

Ref. from N Engl J Med 2006;354:387-96

Management of Condition
General measures

Airway and cardiovascular system
Environment

Pain

Gastrointestinal prophylaxis

Deep venous thrombosis prophylaxis

Blood pressure

Serum glucose

Core body temperature

Calcium antagonist
Antifibrinolytic therapy (optional)
Anticonvulsants

Fluids and hydration

Nutrition

Other treatment
Surgical clipping
Endovascular coiling
Common complications
Hydrocephalus
Rebleeding

Cerebral vasospasm

Seizures

Hyponatremia

Myocardial injury and arrhythmias

Pulmonary edema

Long-term care
Rehabilitation
Neuropsychological evaluation
Depression

Chronic headaches

Recommendations

Monitor closely in intensive care unit or preferably in neurologic critical care unit
Maintain reduced noise level and limit visitors untit aneurysm is treated
Administer morphine sulfate (2-4 mg IV every 2—-4 hr) or codeine (30-60 mg IM every 4 hr)

Administer ranitidine (150 mg PO twice daily or 50 mg IV every 8-12 hr) or lansoprazole
(30 mg PO daily)

Use thigh-high stockings and sequental compression pneumatic devices; administer heparin
(5000 U SC three times daily) after treatment of aneurysm

Keep systolic blood pressure at 90-140 mm Hg before aneurysm treatment, then allow hypertension
to keep systolic blood pressure <200mm Hg

Maintain level at 80-120 mg/dl; use sliding scale or continuous infusion od insulin if necessary

Keep at <37.2°C; administer acetaminophen (325-650 mg PO every 4-6 hr) and use cooling devices
if necessary

Administer nimodipine (60 mg PO every 4 hr for 21 days)
Administer aminocaproic acid (first 24-48 hr, 5 g IV, followed by infusion at 1.5 g/hr)
Administer phenytoin (3-5 mg/kg/day PO or IV) or valproic acid (15-45 mg/kg/day PO or IV)

Maintain euvolemia (CVP, 5-8 mm Hg); if cerebral vasospasm is present, maintain hypervolemia
(CVP, 8-12 mm Hg, or PCWP, 12-16 mm Hg)

Try oral intake (after evaluation of swallowing); for alternative routes, enteral feeding preferred

Perform procedure within first 72 hr

Perform procedure within first 72 hr

Insert external ventricular or lumbar drain

Provide supportive care and emergency treatment of aneurysm

Maintain hypervolemia or induced hypertension with phenylephrine, norepinephrine, or dopamine;
provide endovascular treatment (transluminal angioplasty or direct vasodilators)

Administer lorazepam (0.1 mg/kg, at a rate of 2 mg/min), followed by phenytoin (20 mg/kg IV bolus

at <50 mg/min, up to 30 mg/kg)

With SIADH, restrict fluids; with cerebral salt-wasting syndrome, aggressively replace fluids with
0.9% saline or hypertonic saline solution

Administer metoprolol (12.5-100 mg PO twice daily); evaluate ventricular function; treat arrhythmia

Provide supplemental oxygen or mechanical ventilation if necessary; monitor PCWP and ventricular
function; distinguish cardiogenic vs. neurogenic pulmonary edema

Provide physical, occupational, and speech therapies
Preform global and domain-specific testing; provide cognitive rehabilitation
Administer antidepressant medications and provide psychotherapy

Administer NSAIDs, tricyclic antidepressants, or SSRIs; gabapentin

* Recommendations are based on generally accepted practices and may not be dased on controlled trials. IV denotes intravenously, IM intramuscularly,
PO orally, SC subcutaneously, CVP central venous pressure, PCWP pulmonary-capillary wedge pressure, SIADH syndrome of inappropriate secretion
of antidiuretic hormone, NSAIDs nonsteroidal antiinflammatory drugs, and SSRis selective serotonin-reuptake inhibitors.
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Ref. from N Engl J Med 2004:351:2730-9

Monitor up to the

. —1Yes —
time of procurement

Evaluation of Stability and Echocardio-
graphic Assessment:
Mean arterial pressure, >60 mm Hg and
Vasoactive-drug requirement,
<10 ug/kg/min (DA,DOB) and
Urinary output, >1.0 ml/kg/hr and
Left ventricular ejection fraction, 245%

Instability

|

No

‘

Pulmonary-Artery Catheterization for Assessment

Volume:
Pulmonary-capillary wedge

Pump:
Cardiac index, >2.4 liters/min

Resistance:
Mean arterial pressure, 260 mm Hg

Goals pressure, 8-12 mm Hg Left ventricular stroke work index, Systemic vascular resistance,
Central venous pressure, >15 gemeters/cm®/beat 800-1200 dynesececm™
6-8 mm Hg Urine output, >1.0 ml/kg/hr
Initial specific Fluid ditivati IfGtioni t V.
ooy uids or diuretics notropic agents asopressors
T I
(DA, DOB, EPI) (EPI, NE)
|
Goals met and stability obtained with
" vasopressor- and inotropic-drug requirements,
“r'\::’;'ft"'rssut:;:em l<— Yes—— <10 ug/kg/min (DA, DOB), <0.05 pg/kg/min
B e (EPI), or <0.05 pig/hg/min (NE) and
left ventricular ejection fraction, >245%
No
Hormone-Replacement Therapy

Bolus Infusion
Triiodothyronine 4.0 ug 3.0 ug/hr
or
Thyroxine 20 ug 10 pg/hr
and
Methylprednisolone 15 mg/kg Repeat in 24 hr
Vasopressin 1U 0.5-4.0 U/hr
Insulin 10 U (50% dextrose) Maintain glucose

between 80 mg/dl
and 150 mg/dl
(minimum insulin rate,
1 U/hr)

Reassess goals and stability
Identify organs appropriate for procerement
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193fjilae nauluasauaiivasdiaeanaslaliguaniu
organ donor

17/10/49  2.00 u. seudnaetflutaese declaration of brain
death fiJaeidl BP 90/60 HR 150 Temp 36.5°C RR 14, CVP 4
mmHg Urine output 4,510 ml /8 hr

Intake 1,160 mil AisluwnneAisnen4 Load NSS 200 ml BP
100/60 then 0.45% NaCl iv drip 90 ml/hr $98AU 5% D/N/2 iv
drip 60 ml/hr

17/10/49 6.00 W. BP 60/30 HR 160 Temp 39.5 RR 14
urine 2,000 ml/4 hr lab investigation Na 152 Cl 123 K 3.1
HCO3 28 BS 335 mg% BUN/Cr17/1.1

uanannisauasnlatasulaunasauninaecgilas
organ donor U&a nsguadilae organ donor AidAMNEAT M
nslduntesedansiiauysalifieldlunislgnanaadany
Hasanndtlosfifl brain death azdinsiAsuutassessuusngg
1993918 wazm lfiiauaunsndauldunnuiaidu cvs
instability, pulmonary leakage, coagulopathy, neurohormonal
dysfunction, hypothermia il %dﬁﬂﬁ'@;fyﬁﬂ%ﬂw organ
donor I#D4 10-20% ﬁqﬁumi@u@éﬂw organ donor EXLE
Lmeams@LmﬁﬁmmqgmmﬂL@ww:LﬁuluﬂwsqLL@ hemo-

| o oo < aa a o v
i"JNﬂ‘l_JN'VlNLLWV]?.ILL@ZW%J’]U’]@V\NWJ’]ML‘HEJQ"IT’]QJLW@W\‘E‘”LG]NW
aasadensfianysaluarannnsgeuide organ donor

Tudilousailld resuscitate shock Tnel¥i load NSS
2,000 ml a1 CVP 1% 14 mmHg BP 80/60 mmHg A start dopamine
fauruld methyl prednisolone 1 gm iv AU4NN90 keep goal of

v & - ' . v

management 1% An systolic BP, 89UN19 polyuria i replace
fluid A8 urine loss ludmsdau 1:1 $auAuld Minirin
(desmopressin) 0.25 ml (1 microgram) iv TneAnmuuazuila
N9 hyperglycemia LAY electrolyte abnormal aenelnddn

¢ 10.00 Declare brain death 1 time

« 16.00 Declare brain death 2™ time

o Set OR 19.30 BP 120/60 HR 160/min CVP 15 mmHg

Organ Donor 2 kidneys, 2 corneas, Valvular homograft

v ] ayl = o

filasannlietneasy nssanuargAzanidelaiunis
anliaesilen  waidnalandranaaesdiasarunsadas

el i/dl 4

dagauls

Last words: Can you help those patients who are
waiting for the organs without compromising the care

of these patients who are dying and even make it better.

: Yy a o o , - a Q
dynamic 1AW mgﬂ T QUANIITUNTNTAURAINT] ANAITINN 2 W
Table 2.
Problem Aim of treatment Management

Hypotension Normal perfusion, BP
Central DI
Electrolyte abn. Normal electrolyte
Arrhythmias Normal rate & rhythm
Pulmonary abn. Improve gas exchange
Hypothermia Normothermia

Coagulopathy

Normal volume, osmolarity

Restore, prevent blood loss

Fluids, inotropes, etc.
Hypotonic fluid, DDAVP
K*, Mg"™*, PO,”
Decreased inotropes, antiarrhythmics, pacemaker
Optimize FiO2, setting, diuretics, ATB
Warm IV fluid, gas, blanket

Transfusion of blood products

warauAm NANYATRE Faunl, a1ansd unlnedd duns, e1ansd unganAng yoyaniAsmg,

WeNLNaRLAY AANNIDI ATENASNS
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