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A young woman with dyspnea & cyanosis

9.UW.SgU swwun

HuU2glsANIAUKIET IUNDIEYSNSSU SW.WNSBUSTY 9. Wurylan

Uaevgelng a1y 32 U gniindelsenenunag

Fruveuwiles welase uazden TRERRH

UsgdRdn duseflsedRAnde HIV Fuend
paRnlsAland Usenaumae GPOvir waz Dapsone
luAudows duseldnsianziuand wdeannduf
AudaReuagluies grdldnwuniandamsudn
fuasfuszmnuendléfuanadinlsaendidnld
Foumiiesindanng ANt flhadeinimeuuay
Susaden grAsonanisoneiuie Taewwdn gilae
Tuisennuen Dapsone Tvuareseslusoed
GPOVir fiaeegAng

N1SASI9SWNY:
Temperature 37.6°C, pulse 145/min, RR 32/min,
BP 90/50 mmHg, SpO, 86-88% (room air)
Gen: acute respiratory distress with perioral
cyanosis, no jugular venous distension
Heart: tachycardia, normal S1S2, no murmur
Lungs: clear to auscultation, no adventitious
sounds
Abdomen: soft, not tender
Extremities: no clubbing of fingers, no edema,
markedly-cyanotic nail beds
Neurologic: responsive to verbal stimuli

7l ER n&ld mask with bag 10 L/min u&a
SpO, 16 87% uazflepsdl cyanosis ataslaldvia
dorvnelauasraisasdanmela gilalidniunig
Snesalu 1ICU semdnattiu I8 IV fuid load 500 mi
u 15 Wil 4n BP 4114 110/70 mmHg ANt &
NG lavage wazl¥ activated charcoal inldl

wan1sasoINWHaIUNUANAS:

Hct 26%, WBC 10,500, platelet 365,000

ABG (Fi0,1.0): pH 7.32, PaCO, 28, Pa0, 380 mmHg,
HCO, 13 mEg/L, Sa0, 100%

Uiz ABG v SpO, ilantilaTalé 86%
WwamAan ABG @ﬁ%ﬂg’w (Faganylu 2 A%q 1Nz
wnsAnd ez duaanan)

Lazds ABG Tl 2 ARz unmelingeinieses
ABG Hifaymiiiesainsn sa0, laiduiusiu Spo,
UanetaRinl 4

12-lead ECG: sinus tachycardia, no ST-T change

CXR: within normal limits
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ANROU: NsAinudndilaadl cyanosis wazdl SpoO,
Maladanadinldduiusiu Sa0, aan ABG At
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binemia A1N dapsone overdose

ANNIUN 2: 1519zaIfaNE
methemoglobinemia lunsailatinauaziiams
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AIMOU: AY9a9dNI9E methemoglobinemia 1u
faefiining cyanosis wiammasnanianudnlal
Aeadesrulsaviala soudufiua PaO, uax Sao,
a1n ABG hutlnf Tuanusiien Spo, Afmulanaiinld
srndnludenfianzannduidenung
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289 methemoglobin (metHb) 31x1Nvisaties dau
Tnnjgitlanasil cyanosis iaflszi metHb wannd
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1.5 g/dl (u’?@ﬂ%mm%@m: 10 289 Hb NNuuRA)
LAZFNHEINNIFNG] 289 hypoxia i1 nszdunsydny
Aeudsey UiedAswe wialada Waszdu metHb
1NN91 3.0 g/dl Gagas 20 189 Hb 7iuNA) AN
SR metHb 44N 7.5 g/dl (Faaar 50 189 Hb
Manng) azdlanis hypoxia aeneguLssle i 4,
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AMRDU: 111818 LNANAY methemoglobinemia 16
flu 2 #finlueg 16un congenital uay acquired
methemoglobinemia a9Afifivin 1 Ae acquired
methemoglobinemia Ananeeens U benzocaine,
lidocaine, nitroglycerin L UA W ‘VI?@LL@J'ﬂizﬁL\‘I
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Amov: Tnadnd iron ﬁﬂ?ﬂu deoxyhemoglobin
Jﬂﬂiuﬁ‘ﬂ ferrous (Fe®') Lilasaduriu oxygen U
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NS N1TanasIeaLiunn oxygen Aignaslidy
peripheral tissue T4U19n3El lunszualdanuas
Jiloasiadusiadendliluniaes oxygen ol
& acly v dl . =3
nawsTUnAnLE Tusuei hypoxemia vunaDs N1g
anad189tTuNaL oxygen lunszudiaanlngma
(TsfiAa Pao, ﬁfmdwﬂnﬁﬁum) Fatuain e

hypOX|a fam\mm ‘VlL?’lLﬁﬂm’] hypoxemlc hypoxia

uum WANIY hypoxia 'm@mmmnmmm@uj 1@@ﬂ —

1un
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Circulatory hypoxia il NNzdan
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Histotoxic hypoxia 1l N1AEA®AIN cyanide

AaunI9f Pa0, UnAfianaiiia hypoxia 14
AMN@NuAAY wranadne fife hypoxemia 1u
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AMNIWA 6: alagilaeniining

methemoglobinemia A3X5EAL Sa0, 1N ABG

WANEIN9AIN SpO, NIALAE pulse oximeter?

° ' dll v [ o o
ARDU: nauauassiasdrlandnnisaasnisdn O,
Saturation 714 2 38nau Taesiall Sa0, NlAan
ABG wuifimainnisanuaulaaandadn Pa0, 196
16a39a7n ABG waainlil plot asiiu oxyhemoglobin
dissociation curve WFaufauLunW Nam AL
Sa0, Arsaziily AlaEN1sUNLETARY HDO, uay
oxygen saturation 7L71a39 @9ULATAY pulse oximeter
uaAuuannsNdn HbO, LAy deoxyHb a1N1T0RA
FULANANINLNIAAY red (660 nm) waz infrared
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(| lactic acidosis, myocardial infarction) A1
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methylene blue Faaglifralafionnsannning
methemoglobinemia a&N9TALAU (14 tachycardia,
dyspnea) ¥TaNsziU metHb gnd1 20% &y
methylene blue Aldifunnawianldeglugilaas 1%
solution (10 mg / 1 ml) Tagaunma89 dose wanl
12 un./nn. nnaealdenn1at g1 T 5wl
e Tnavialilennis cyanosis arBuATuly 15-25
W9 ASNANTUNAARINIZAL metHb 9N 1-2 dalag
lunsdiilaifiuly 30-60 Wil erafimnsunlistlu
WA 1 WN/NNNWUABAREARIRENNTNT U9ASY
@nfaﬁ’fmlﬁ’%mﬂ 6-8 daluq umaimaneiulag
mem:Iuﬂizﬁﬁ'mw?@mﬁum&;‘fuﬁm’ﬂﬁ?'q;ﬁ'im
(half-life) #1112 L1 dapsone, nitroethane WUAY
dawlusedilafennisflaisiugesls methylene
blue WszdulnszAl metHb AavnAUAUgIEAL
dnfAmely 36 Falue Bunsanmviesndlidudumng
il halfife 617

;;’{ﬂqmmﬁlﬁﬁ*umﬁnmﬁw 1% methylene
blue solution TWIA 2 WN/NNNNUABALRDAR LAY
gmn 6 dalaslumananfoud ansdenslaliiu
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dilhasreinianmslifauinnag?

AMROU: aunidiaelineuanassianslil meth-
ylene blue {lAvanaasing Wy
1. @1ALNARINNITLIUNTT decontamination
[ o vl i = v :I/
laihne N19H oxidant AnANINEAUMAT
VNV RRGH
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2. filnaflnnag GEPD deficiency

3. filaeilin1nz NADPH MetHb Reductase Deficiency

4. N1 Sulfhemoglobinemia

5. § Hypoxemia ANAMRAUTINHIE)
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A 45-year-old woman with difficult to wean
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andnla gaunludamdnngamne Adsed
N ASD secondum with bidirectional
shunt with severe pulmonary hypertension,
dyslipidemia, il DVT 71 Lt Popplitial vein 1&a
519 1 ey, epilepsy, mental retardation, WA
NSTEMI e 1 Dnudqus gilawilfjias coronary
bypass graft surgery Unfaglu functional class I
AT1aRunlsaneuNafaa nswmileannna uan 1
. i ol o 2 X
e TA8se 1 LABUNLAINANNNTUReENINT U
nanau wausuldld Tuiild le Seunzaradndes
2 duanisanifanuanunnuaasdne deuauu
% o 6 o Y] di 429./ % ul/ o
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RINTINELNA

gannuogUdeguu
) 1

warfarin(3) "2 x 1, omeprazole(20) 1x1,

furosemide(40) 1x2, spironolactone (25) 1x1, folic
acid 1x1, digitalis(0.0625) 1x1, amlodipine(5) 1x1,
isosorbide dinitrate(10) 1x2, CaCO,(1500) 1x1,

amiodarone(200) 1x1, phenobarbital (gr.l) ']X'],\/

Home O, Rx 3 L/min.

D.

Social History: laimnga laiguyvs

3

N1SASIISWNIY:

T 36.3°C, P 98/min., BP 106/63 mmHg,

RR 32/min. SpO, (room air) 60%

Gen: good consciousness, not pale, no jaundice,
tachypnea

CVS: JVP up to mandible, PMI at 6" ICS at anterior
axillary line, no thrill, (+) RV heaving, normal S,
loud P,, SEM grade llI/VI at left lower parasternal
border

Lungs: fine crepitations heard diffusely both lungs
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Abdomen: Liver 2FB below RCM, smooth surface,  Wan1sAsaaNIKaIlnUANAS:

blunt edge CBC: Hb 16.4 g/dL, Hct 50.1%, WBC 9,100/mm’
Extremities: 2+ pitting edema both legs, (+) (N71 L16 M11), platetet 181,000/mm®

clubbing of fingers & toes BUN 29 mg/dL, Cr 0.7 mg/dL, Na+133 mEqg/L,
Others: WNL K+4.2 mEg/L, Cl- 94 mEg/L, HCO3-32 mEqg/L

dilaela5unisifiadedniily CHF wavléfu  Echocardiogram: Fair LVEF, Biatrial enlargement,
nislaviadaaviala waslAfunisineIuaasne 4 ASD secondum 2.3 cm, dilated RV, small LV with
&dansiadiiloyun prolonged intubation & weaning  D-shape septum, normal MV & AV, severe TR
failure  usldwenenuednufiufiacldiuns trache-  (TRPG 86, RVSP 101, mPA 60)

ostomy wangneu ICU Negative Inspiratory force > -20 cmH,0O
n1snsIsN18iurioy ICU: AN 1: AIUBANAILUAARY weaning failure
__ T37°C, P 108/min., BP 126/73 mmHg, RR 32/min, Tugilaseil

SpO, 84% (1 CPAP 5, PS 12, FiO, 0.4)

AMDU: lnevinll awvmues weaning failure §

Gen: Good consciousness, not pale, no jaundice

CVS: JVP up to mandible, PMI at 6" ICS at anterior

PANLALINY AIANTIGN 1

° [ dyd 1 14 o
amiugilramaiulidomanaataniannu

axillary line, no thrill, (+) RV heaving, normal 8,, luddnaziili congenital heart disease Faufudl

loud P,, SEM grade Ill/Vl at eft lower parasternal severe pulmonary hypertension Wkas biventricular

RBRGIE failure 1Hal5ulfidu spontaneous breathing ag

Lungs: tracheostomy tube in place, AantsidAasunlasaesusesulugasanannilsafy

ine orepitations both lower lung felds N uLTAUALTUA N 1EN venous return luia

Abdomen: Liver 2FB below RCM, smooth surface, < 14 |dsnlasnaunddn vialaniidssdnsninly

blunt edge nsilusiasagudafildaiunsony elastic load 9

iti 2 It + i a X ' o o ° b !
Extremities: no pitting edema, (+) clubbing of Wutuat1iuniulald ialiialaduinanasng

~ fingers & toes

m asuannsvey Weaning Failure

(3859 1iAN19Z oxygen desaturation FaLANTALEDS]

akiavey Weaning Failure z

Nutritional & endocrine deficiencies 15U { Neuromuscular dysfunction 18U critical illness g
hypothyroidism, N12:V1R9IN"S 1 polyneuropathy, Guillain-Barre syndrome s

{ =

Electrolyte impairments 18U hypokalemia, hypo- Mechanical defects 15U flail chest, £
magnesemia, hypocalcemia, hypophosphatemia kyphoscoliosis =
Inadequate respiratory drive 18U sedations, Cardiovascular failure 15U chronic heart failure, é
CNS abnormalities, sleep deprivation coronary artery disease =
Psychological defects 15U anxiety Combinations of above z
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L% 73 o d? 1 = o %
FaqlINANIULAY oxygen NINTUNINAN HinlA

. dl o 5 : d’ ca
oxygen delivery Al peripheral tissues NN
anfnagudaldiissnasanisuenazasdonnalan

a d’( o 1 1 dl 1 ¥ o <
LNAUY wﬂmummmumLm@mww%%mm
ARITERN respiratory drive k@ muscle strength

¥ 43 Qdd‘ % o "
103finesefilnsngegldainnisin Negative In-

spiratory force 16 > -20 cmH,O

AN 2: viuazdinwameunlailum

weaning failure Tugilagsaiiagnals?

ANROU: neudwsnduazieadrlana1s43s-
a a Qnﬂl L é’a a
IngnaespnNlatnanguaasetiiuaslssifiuiug
nensveaTestievnglaatnsazidan

" Xy , ,

@Jﬂfmmum respiratory drive LA muscle
strength NUNAR WHAN elastic load AN CHF #anana
Teludadinesiu deiuuuanieuiladsetfinis optimize
N1z hemodynamics 2egilae@elnavialinisuen
wisesdasvnglaludieedil RV failure & pulmonary
hypertension YU WWIN19AIT

1. 19 oxygenation aginaiieana

2. U5ul¥ intravascular volume WBLUNNE

o ok e a .

AYTUANLA LA INN 19 depleted intravascular
volume anmlagldandy wsea1ainld cardiac
output A<l

3. pain & anxiety control &N9UNITAN

4.19U PEEP & intra alveolar pressure
agnawamune nnsdaeel¥ll over distension wag
atelectasis Az 1NN 17 A NI ULRI pulmonary
vascular resistance &

5. N9 ld specific pulmonary vasodilator
A1UNT0TIUAA pulmonary vascular resistance LAY

° £% 3 ek [
812711 1% cardiac output WANTULA
6. N5 lfenNazdaeila cardiac output L& wiu

dobutamine, digitalis s

19Na1s9199y

A mFunuanwlunisuilaniae O, desatu-
ration Tugtlaesnail siesanAunistsziiu oxygen
delivery (DO,) ANANNNT

DO, =CO x (1.34 x Hb x Sa0, + 0.003 x Pa0,)

anann1sil wngilosdl cardiac output (CO)
A7 N1TLAN hemoglobin Tu 1 g/dL azauNInLAY
DO, lHtlszannuFerny 6 Awiuludihaseil win
AN hemoglobin annLAx 16 g/dL w18 g/dL
flazgunsniia DO, lilduilatiadaulae 1
nauillaana aulansdasas 12

Fasly NIFWANIZAL hemoglobin AuNN 1K
wnnddnd (18g/dl) Tugilaesneil avdasloidilas
A uNsNUsianiag O, desaturation laATY Ing
filosazannnsnaeszAy DO, LAudn Sa0, avnau
09 70% Taunsnnmadalalaanisdszidiu Scvo,
vian serum lactate level dndvatflunousfinfivie
1l

o o A ~ o - { P

uasanlfidenfingesu hemoglobin TuLLAR
sz filaaseilafy Fio, 0.3 Wu wudi Sao,
18 75% waz serum lactate €9A9ANNGN 2 mmol/L
v =® VYo 1 dll 1 v
filaeAclaFuntsueesastoanala dag O, collar
mask 3 LPM wazaiunsavieiasastaamialals
d1Falunan 2 Ju

asu

nsvelussastaemelalugin biventricular
failure W@z severe pulmonary hypertension “L%u
Fava1Atn1snenlunane modalities ANy
Annadnlaly basic physiology Wuagned el
anunsntlsraumnudngalunisvenasasdagnala

Tugthangui

&

1. Maclintyre N. Discontinuing mechanical ventilatory support. Chest. 2007 Sep;132(3):1049-56.




