Reflection {aaeus1a391 SIID 225 Applied preclinical knowledge Un1s@nun 2562
goh 1

@oun 1
6l1ﬂ%@;3asiavluﬁmuﬁwmmmauﬁ 1.1
c;jﬁa%mea 01y 36 U ITNNITUNS 5@%5@%,%14%

2INFTAAY | @maommﬂuoﬁma\a 8 fu 30 W finousnlsenenuIa

ﬂsnmﬂﬂwu : 30 m%ﬂ@um{[ﬁowmma odmmuvﬂﬂmu@ﬁmﬁo 8 fusionanszanenua
aw@emw% IR Fotiin wﬂw@mmﬂuomuaemawuwu mamemmﬂmauﬁﬂmm
wmmm%ﬂ,ﬂﬂﬁowmmaaom@au%m

usoma@m 7 Triot ANADTNINTD m@@wwm@aﬂvﬁat,aﬂ@@ﬂvﬁﬁmemu

U52961A59UAS Imm?m?umaumwmmmuut,@mﬂfuwmg

US26dIUC a‘U‘U%muaw 1/2 999 1wy 15 T Guas Tuay 1 VIO 159
ﬂsvammuavnmuw L LAY ampicillin duUse am%wﬁiﬁ)mama@ wuuuga@emugga AN
GULIDEEIN @@@iﬂmm?uiﬁowmmamu 3 U

Physical examination
Primary survey A : No sfridor
B : RR 9/min (with accessory muscles use)
C : BP 80/40 mmHg, PR 48/min

Secondary survey
Vital signs : BT 36.7 C, PR 48/min, BP 80/40 mmHg, RR 9/min (with accessory
muscles use), Oxygen saturation 80%
General appearance : On cervical hard collar, agifation, mild pale conjunctivae,
icteric sclera, no edema, no cyanosis, dyspnea/ fachypnea
CVS : Flat JVP, PMI at 5th ICS lateral to left MCL, no apical heave, no left
parasfernal heave, normal S1/S2, pansysfolic murmur grade III/VI at apex,
pansysfolic murmur grade III/VI at left lower parasternal border, no gallop
RS : Trachea deviate to left side, stepping of right 4ih, 5, 6" ribs, decrease chest
movement right side, fympanic on percussion af right side, decrease breath
sound right side, decrease vocal fremitus and vocal resonance
Abdomen : Soff, midline surgical scar above and below umbilicus, liver 2 FB
below right costal margin, liver span 13 cms at right midclavivular line, splenic
dullness at lowest left costal margin, normal bowel sound
Nervous system

Cranial nerves : Pupils 3 mm in diameter, both react to light

. No facial palsy
Moftor : Hypotonia all extremities
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. Mofor power grade [ all exfremifies
. Biceps jerk 3+, Brachioradialis jerk 3+, friceps jerk 3+, knee jerks
4+, ankle jerk 3+ botfh sides
. Plantar reflex - extensor response both
Sensory system : Decrease pinprick and fine fouch sensation below neck fo
feef both sides

anUsUszOUdAn

@ﬂaaﬁwﬁmﬂmﬂﬁq@ Ié%uqﬁ@msﬁm@ cervical spine injury) MaesaaFremein
g spinal cord lesion WIeTILE sensory level (¥elomeiApadun) iU long
tract sign (Tuﬁ‘ﬁﬁ@ pyramidal fract sign ( = corficospinal fract) + descending
pathway (IaTerai spinothalamic tract + fasciculus gracialis/ fasciculus cuneatus)

dUresellianwaenendiinvesn1ey  shock %:ypoor tissue perfusion) ®@e
hypotension + sign of poor fissue perfusion (lufilde agitation FatAeaIn poor
cerebral blood flow ¥l¥Tuacia reficular formation system)

Widsunedn shock Tu@:mmwﬁmﬁu shock Al bradycardia (PR = 48/min) Faly,
etuieanmsfiia spinal cord injury waddeanssnuele descending sympathetic
fract ToiFuann hypofhalamus waIneae=eand  intermediolateral gray horn ve9
spinal cord széu T1-L2 Fawflu sympathetic nervous system wnndl injury efourinsk
1A@ bradycardia ¥l¥ifie vasodilatation Revinl# diastolic blood pressure aeme 7l
ki wide pulse pressure "™ (Fund neurogenic shock

dlosandiu spinal cord injury Tu'ﬁ:@‘)”uﬁzj\aﬂdw C3-CS level agdieasio phrenic
nerve é’@ﬂfu@'ﬁamwwéza%ﬂao (bradypnea) FlthAe hypoventilation Fovinlh PaCOs &9
Tu wasFlsife acute respiratory acidosis enwan (Wu “acute” dlogananmsfuan
Houni 48 Falug)

Qyﬁamw‘ﬁ @59any rib fracture (Asnlé stepping of 4ih-6in ribs) Flsiie
AfuaucieUeald FoenariliiAe pneumothorax #5e hemothorax Alg m msesaa
%womaezu@:mmwﬁ WU frachea shift to the left, fympanic on percussion on the
right (wuadnenzluse ?&oggﬁ@ojwaﬁam%}%wﬁﬁék decrease chest movement right side
(weeeBomafiveadutiuenacial@aeas) + decrease breath sound + decrease vocal
resonance (gga@a’éw@@ﬁ%%mvﬁé’a@ae gﬁ@emﬂﬁamgﬁu pleural cavity) " Snwozilidn
Téu tension pneumothorax (ABend1 tension wwszaUFumMnN s infrapleural
pressure gj@'%u F9vls trachea shift Tughumssing) sAYeIMIATaNUT I MaNNTer
infrapleural pressure Q@%u azrhlinamsmaBuuresidonly superior vena cava ok
Foalmawn right afrum enndu ForlFiBealmasenain right veniricle (&lug " ms
Snundoodiu ﬁ@b ﬂ?%‘?ﬁ%@‘ﬁzﬂﬂﬁ%iﬁ)@@ﬂ (intercostal drainage; ICDEB foFzUILaNen

gitaemeiilu heavy alcoholic drinking ®s alcohol #ilHifie@ mitochondrial
injury TusethAeTudisala %@a alcohol #nlife injury e@ myocardium Flifionos
dilated cardiomyopathy ( = heart chamber vgngeiaeen flooann myocardial mass
8689) eRangand left ventricle wavesmaifia dilated cardiomyopathy ATl
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mitral annulus Yenaceen RerhlEfe mifral valve regurgitation (MR) Rl
fricuspid annulus vengeaeen FerltiAe tricuspid valve regurgitation (TR) enwn

g atilu heavy alcoholic drinking dewdiacia liver injury MacFaas1eme
Tu@jﬂa%wﬁﬂ/ju hepatomegaly Fsenawflu alcoholic hepatitis 3o early liver cirrhosis
s wonaniimsasaatremadiony splenomegaly @2 Foiean porfal hypertension
(portal vein = superior mesentferic v. + splenic v.)

@oud 1.1 lihmsusu problem list soluiilvmanz (15 Azbbum)

1) @ﬂaommﬂﬁi’o%mzjo 8 du (1 Azsuw)

Fall from (a) height (0.5 azwuw) for 30 min (0.5 Azeis)

malidi fall aramunaBennds FadlosmIFoENaIaINTies AFl§ANI fall from
(a) height
Ms6e problem list fiuraneInis (symptom) 1lu diveszustaziaandiaeidue

2) BP 80/40 mmHg, PR 48/min, agitation (1 mzsiw)
Shock (0.5 azuw) with bradycardia (0.5 Azkiw)

Qﬂw%wﬁﬁ{éﬁumaz shock ﬂﬁﬂ%@yja%ﬁju hypotension (BP 80/40 mmHg)
FaufU sign of poor fissue perfusion (= agitafion) oeials Aoy agitation onatlu
MTUEATDLNIIUR I shock hypoxemia, pain )

PR 48/min (< 60/min) fewllu bradycardia Tunsathfioanmsaia injury 6ie
descending sympathetic fract Feardlesacio infermediolateral gray horn (lateral gray
horn) Tusegu T1-L2 level

Gracile
fasciculus

Dorsal

funiculus
Cuneate

fasciculus

Dorsal gray horn
Dorsolateral oray
tract of
Lissauer Intermediate zone

of gray matter

Lateral Lateral gray horn
funiculus

Ventral gray horn

Ventral
funiculus
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haAG9ANWMULYD9  spinal cord W cross  secfion Todomne  lateral gray horn
(intermediolateral gray horn) Feilunetves sympathetic neuron

3) RR 9/min (with accessory muscles use), oxygen saturafion 80% (1 azkuw)

Bradypnea (0.5 aztuw), dyspnea and hypoxemia (0.5 Azbiiii)

RR < 10/min fellumsmelad (bradypnea) m'—smgsﬁaaﬁ% accessory muscles
Fundn dyspnea meesaawu  oxygen saturation e (lewrialu <A5%) Fodnd
hypoxemia

Bradypnea meueﬂ@mﬂ spinal cord injury ForTuse @U%ﬂ@ﬂm C3-C5 level
A9edasie phrenic nerve PiRe diaphragm

Hypoxemia Wutsznnuioves hypoxia s Gortu hypoxemia F hypoxia

4) Flat JVP (0.5 mztbut)
Sign of hypovolemia (dehydration)

JVP (Jugular venous pressure) mms%ueTum'—sﬁJ'—mmu infravascular volume
Tow flat JVP FefonmzAdmsnea volume g ﬂﬁmum@a)'m neurogenic shock FoiTie
vasodilafation waz venodilatafion Nagreme tllefarsanédnu venous sysfem azwudn
fie unstressed volume mrtu wiladnfie effective circulatory volume (stress
volume) aeag

unsilvesmsusniuusinasansinluaa:  shock THaulisi hypovolemia
111N31 dehydration

5) Pansystolic murmur grade II1/VI at apex, pansystolic murmur grade I1II/VI at
left lower parasfernal border (2 @zwui) HUEDUTAUAIGU

Pansysfolic murmur grade III/VI at mitral valve (1 Azun) and tricuspid valve (1
AZHUL)

6L UMUIVDY apex Duchuuion (§8wdeovse mitral valve %@Lem%a@ b @mmue
yo9 leff parasternal border Dudin e tadwdeonas fricuspid valve foraufige
Yol MINUNIUG ke T bEEwT0vo9 valve 61198 Tugiugh we @@omv[,ﬂ‘zwmu@@?u
571839 SIID 317 Circulatory system II wag véosthlulisialuiu clinic



Surface Anatomy of Heart Valves

‘Mitral valve - left 5th
ICS at MCL

Intercostal

spaces:

Tricuspid valve -
Left 5t ICS at left
parasternal area

Pulmonic valve -
Left 2nd |CS at left
parasternal area

Aortic valve - Right §
2nd |CS at right
parasternal area

KEY

I T Tricuspid valve

Il M Mitral valve

[l P Pulmonary valve
20 A Aortic valve

NSEAT murmur e atrioventricular (AV) valve G”]@aﬁwmﬁewﬂ@i@vﬁyd%ﬁu
sysfolic murmur #%e diastolic murmur Toe systolic murmur azifiorulutag
systole Foflutaoh ventricle Tush wUadn AV valve %3 luvaizd diastolic murmur az
Aevulugas diastole Fallugash ventricle Aanech (= atrum dueh) wiadn AV valve
iU

Pansystolic murmur suafis murmur Afioluiao sysfole Apnudamriuaaes
Tugas sysfole

defeindouduaudn apex Mo left ventricle waz left lower parasternal area Ao
right ventricle Fodunsdlvesmaiansonindiu hypertrophy vaold " Tunsdififia
murmur Fefdesansonde heart valve dullu stenosis wie regurgitafion waz heart
valve fifimenamwae heart valve 1o

gﬂ@i@lﬂﬁm@e@wmﬁ IMNSHeG9YD9 Mitral valve regurgitation

RUIN S



MR : Physical Signs

n

o

o
T

Pressure (mm Hg)

o
o
T

C j Volume (mL)
Soft

Pansystolic murmur heard best at apex
and left sternal edge (diaphragm),

radiates to axilla

— Dilated left
ventricle

mmHg - Soft S1
AL I9 - Pansystolic murmur
o) | . Sign of LHF

|
P\ s

wave in LA

28

6) Stepping of right 4ih, 5th. 6 ribs (0.5 Azkkisis)
Fracture of right 4h, 5th, 6 ribs

STeppin% voonTzan Wu sign AlEannmMsmsaarems wuv[,éistuﬂﬁz@ﬂﬁﬂ (fracture)
FoazAaINTLAN laFeau

7) Trachea deviafe to left side, decrease chest movement right side, tfympanic
on percussion af right side, decrease breath sound right side, decrease vocal
fremitus and vocal resonance (2 Aziu)

Right (0.5 mzesuss) pneumothorax (1.5 Azkisis)

Sign Fwuiinldfiu pneumothorax Fosivomauinednendiuingde maszuine (side)
Tenwudndn dlesmnmednuluniasifedasldriostuiansaoen (intercostal drainage;
ICD) %@”@?ﬁ&#ﬁzﬁgﬂ%wa



Interpretation of RS Examination

R pleural effusion:
Expansion |

PN stony dull

VR | or absent

BS | or absent

L lower lobe collapse:
Expansion|

PN dull or normal

VR | or normal

BS | or normal

© (d)

R pneumothorax:
Expansion |

PN hyperresonant
VR |

BS | or absent

R upper lobe
consolidation:
Expansion |

PN dull

VR?

BS bronchial

Figure 8.17 Expansion, percussion note (PN), vocal resonance (VR) and breath sounds (BS) in: (a) pleural effusion,

(b) pneumothorax, (c) lobar collapse and (d) lobar consolidation.

anmniids pneumothorax Widsneddn PN = percussion note waz hyper
resonant Fouana e tympanic percussion note egﬂaa”]ﬁamagji”msﬁé”)

&L%Wﬁ@ﬂd'aueﬁmgmau pleural effusion dlosannlalgdanamin percussion notfe
%gﬂuﬁzﬁwﬁmﬁéﬁﬁummaﬂ pleural effusion waz pneumothorax PR FENNNUN WO W

Aemnuwaiugciol

Signs of most important focal abnormalities

N . Tactile
Abnormality Chest radiograph ~ Mediastinal  Chest wall - Breath Added  Percussion ¢t
shift movements  sounds sounds note Vocal
+= duller
=more resonance
resonant
Consolidation ]
/ N i N
[ No el (Bronchial)|| Crackles or A
v [ o ¥
Pleural effusion ]
Yes
(away
from L 4 A 4 rub Vv L 4
effusion) <>
Lobar collapse ]
Yes
| (towards No
[ collapse) * * v *
at No [}
Pneumothorax = (without |4 ]
/ tension) N L
Yes o A 4 click - A 4
(with A 4 <>
tension)
r . >
Pleural thickening U ’\ ]
ol e viwl] ™~ wv] w
- N o

(N =normal <> = most distinguishing sign)
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8) Motor : Hypotonia all extremities

- Motfor power grade I all exfremifies

. Biceps jerk 3+, brachioradialis jerk 3+, triceps jerk 3+, knee jerks 4+,
ankle jerk 3+ both sides

. Plantar reflex - extensor response both (2 azskui)

Quadriparesis (1 azuw), upper motor neuron type (1 Azbwn)

9) Sensory system : Decrease pinprick and fine fouch sensation below neck to
feet both sides (1 @mztiuu)

Decrease sensation all modalities (fotal anesthesia) below neck fo feet both sides

anwnizye9 weakness +u  weakness YoouIULAZINS 4 [imbs Bewinldifu
guadriparesis (ﬁﬂﬁ@ﬁ@ﬂjﬁezuﬁﬁaﬁﬁ@ guadriplegia Folu complete paralysis)

A1 paraplegia wanede Msf lower limb I weakness no 2 1o g nadittaslal
@3 bilateral paraplegia twWs1eA191  paraplegia  #UILANNIING 2 §r9eNe
weakness

A191 generalized muscle weakness E'muéﬁmgsj’ﬂa;ﬁ%étu lower motor neuron
fype 11NN upper motor neuron fype

(Sowy quadriparesis dimarinsuansialuindu upper motor neuron type %5@
lower motor neuron type tdw®

Approach to Motor Weakness

Cerebral _
cortex, dien, brain stem, Nerve root, peripheral
cerebellum, spinal cord n., NMJ, muscle

Upper motor neuron lesion Lower motor neurone lesion

Normal, wasting (in long-

LiElm standing lesion)

Wasting, fasciculations

Increase (+ clonus) Normal, decrease

: Usually more focal, in
Preferentially affects extensors y ’

Weakness . . distribution of nerve root/
in arm, flexor in leg !
peripheral n.
Deep tendon reflexes Increase Decrease, absent

Plantar response Extensor (Babinski sign) Flexor



e@jﬂamwﬁmaa%wmwu pyramidal fract sign FoTiwendanmd corficospinal
fract

Decrease of pinprick sensatfion duFoes pain sensafion %aﬁw&n%amwza%)ﬁ
lateral spinothalamic tract

Decrease fine fouch sensation ﬁwm%ﬁmwagjfﬁ' posterior column Faldwn
fasciculus gracialis wag fasciculus cuneatus

Lm@wmim motor involvement waz sensory involvement ?u&mw@eﬂan CEEY
WeNBamTe anferior spinal cord + posterior spinal cord thag mu%ea@ame £58N90
complete spinal cord lesion (complete spinal cord fransection)

Fasciculus gracilis
Sensory (fine touch, vibration
propriopception) from ipsilateral
lower limb (below T6)

Fasciculus cuneatus
Sensory (fine touch, vibration
propriopception) from ipsilateral
upper limb (T6 and above)

Spinocerebellar tract
Proprioception from
limbs to cerebellum.

Lateral corticospinal tract
Motor to ipsilateral anterior horn
(mostly limb musculature)

Anterior white commissure
Pain and temperature fibers cross.
Anterior corticospinal tract fibers cross.

Spinothalamic tract
Pain and temperature
from contralateral

side of the body

Anterior corticospinal tract
Motor to ipsilateral and contralateral
anterior horn (mostly axial musculature)

10) Mild pale conjunctivae, icteric sclera (0.5 @zbbists)

Anemia, jaundice

%@ﬁ&”m’ma@umuiﬂéﬁ’uﬁwmumﬂ #ioe Fildienn mild pale conjuntivae eisofiud
91 anemia waz icteric sclerae m3oriuendT jaundice

naditilmansnidau problem list «llu hemolytic anaemia 18 wsnzanae anemia
bz jaundice Tailgwavemnainazdoadu hemolytic anemia el

11) Liver 2 FB below right costal margin, liver span 13 cms at right midclavivular
line, splenic dullness af lowest left costal margin (1 azkuw)

Hepatosplenomegaly

Liver span mﬂﬂ@)@am 8-12 cm logSalumu midclavivular line TusetRed
hepatomegaly ”SO@WG)Lﬂ@Yq)’m alcoholic hepatifis %o early cirrhosis L6 (cirrhosis 29
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wsnaxdl fibrous fissue nrtu Feviliiia hepatomegaly eleanifiamanassvesdiu cuas
a‘iwm@ﬂﬂ@)geazggﬂaa‘zuﬁq@)

MS61599WU splenic dullness af lowest left costal margin Tudumsiifsotichae
999 anferior chest wall lusuwniotlainasld splenic dullness % Gasiu UEAST]
splenomegaly Foonafieain porfal hyperfension a1n cirrhosis

MI@53anU hepatomegaly wag splenomegaly 3andn hepatosplenomegaly (V[,aj
JETEER splenohelatomegaly)

12) 7 Udeu pneeFnenvies giootingiaanlSineaniuunedan, midline surgical scar
above and below umbilicus (1 Ageku)

History of penetrating (stab wound) abdominal injury (0.5 Aszwuw), S/P partial
small bowel resection (0.5 Azkuw)

MsuekaUATes  wioeanlddu 2 Uszan Ao MFUIGHAUAINMTYNBNI
(penetrating abdominal injury) u,azm‘—sm@L%Uﬁv[,sﬂégﬁm’mmﬁgmmo (blunt
abdominal injury)

Msungesendn & EneenlUunediu Bundd parfial small bowel resection e
31 infestine resection lsiaswe t,w'ﬁww@ﬂv[,m'vﬁé'jwLﬁuéwvﬁﬁggﬂ%‘%@é{ﬁefmg

13) ;juy%%'ﬁuaz 1/2 %09 anuu 15 T 5m§515ua$ 1 vaeawu 15 U (0.5 azwbuwt)

Smoking 7.5 pack year, heavy alcoholic drinking

14) wagwien ampicillin S5 3GmalatiEudie VHUUULOIAULAZANUOULTDOEN GTo
Snancialulseweninawny 3 Su (1 Azbbun)

History of drug allergy to ampicillin (0.5 Aszwuwu) with anaphylactic shock (0.5
AZLHULL)

U‘—s:‘.\f&mﬁgeﬁm@:ﬁomwﬁﬁmma"ﬂﬁzymﬂ mmzmﬂ@?@@ﬁﬂn%ﬁmﬁﬂm@@dwﬁ@eeaz
6@@Tﬁawﬁgﬁmz MaFNUT2 3NN AITANUFIALYIN

ahindeuLneTemeudn drug allergy fo antibiotic Folslsieone BNIzENUTT UL
(antibiofic) Tuaenguwazdinangsiie }

Ussibufidindsunaraninfigase n1slaifigiansaliuvurauiossdu
anaphylactic shock Lﬁ@emﬂﬁﬁﬂ@mﬁﬁ%@aﬂajw Sz 3EmalaliFadie ﬁﬁiu%uge@aﬁu%az
ANuewaeaen (hypotension)
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"IIIIIIIIIIIIII.

. >
Anaphylactic Shock Lo e
phy = Mast cell activation =
L}
Feeling of impending doom, - :
loss of consciousness : u
= |
e s : Histamine release -
-
% %% Laryngeal obstruction L] * :
Stridor L
- | ]
= n
AN » Vasodilatation .
Y .

%) (@ *
Conjunctival b‘u;; Q?/ Ssssssssmnnnnnn®
£

injection / )
Flushi NS .
o S\;ﬁalt?r?g ,‘\‘ Cardiac arrhythmias
*k*  Wheeze, - \
bronchoconstriction U \®
Diarrhoea
Abdominal pain
kK Hypotension
*kk

Urticaria

Rx :

“o Epinephrine
o Antihistamine

T foet inct geria 25 ~ Steroids
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@oufl 12 andeyamoudi L1 wazdoyailvisoly Tomoummusiolutlmousmulilala
ANY (5 Azkuu)

oAU aUstiOufIAn

@:eﬁwa@ué)’@eéz%%@gamﬂ@@uﬁ L1 ey tlesangliuliussiBiananiigs €339
$r9meinléfu complete spinal cord lesion Tuszgufigondn C3 level mzmslad
(bradypnea) eouunszgniivinciesiliuszau Cl, C2 level Taenansomeulusdudichning
&

Atlas (Cl vertebra) Atlas (Cl vertebra) and Axis (Cll vertebra)

Anterior tubercle Transverse ligament of atlas

Facet for dens Anterior arch

Lateral mass

Transverse

process

Impressions
for alar

ligaments
9 Foramen

transversarium

Facet for occipital condyle

Superior view
Tectorial membrane (upper part

. PRSP Apical ligament
of posterior longitudinal ligament)

of dens

Transverse ligament of atlas

Dens Inferior longitudinal c;ﬁ:ég)
Axis (Cll vertebra)  band of cruciform and Axis
ligament cn
vertebra)
and base
of skull
Facets for
attachment of
alar ligaments
Alar
ligaments
Posterior
longitudinal

ligament
B Superior view Posterior view Posterosuperior view



1) Q’ﬂamwﬁﬁﬂﬁz@ﬂ%@ﬂiﬁﬂ wazBinlushumislovesnazariusiv (1 Azbeuwn)

LY K1)

Axis (0.5 mzebuss), Dens (0.5 Azbbiss)

SR Timasnlugiligseiae odontoid process (dens) we@9 C2 vertebrae
(axis) Toammnsing X-ray %azﬁﬂﬁeﬁuﬂﬁx@ﬂ%@‘hemﬁoﬁ[é@”ﬁq@ﬁ@ open mouth view

Joint  Addnluudmide atlantooccipital joint  (fiwdhdingnumdn)  waz
atlantoaxial joint (ﬁmﬁﬁmaﬁﬁw)

Tsadanlutsund (526 wu) #e hanging (wuauma) fall from height (@nand
§9) rheumatoid arthritis

posterior arch of C1 body of C2

A

spinoubs process of C2 =~
v

i ()

Sacro-iliac joint Margin of ala
Promontory

tubercle

Pubic symphysis Pubic Pecten  Arcuate
crest pubis line

Linea terminalis
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gdindauarurunneeu fracture pelveis, frgcture sacrum FemwenaazAdIeiL
19 Ls@)’[,ajﬁwﬁu&clmical signs ﬁ@ﬁaawuéfu@ﬁamwﬁgag
uenanidedieiinadeumeu fracture femur Wiondngzne fracture talus Fosduan
@@Uﬁv[,ajgﬂ@”@owuﬁu
. matiie fracture of dens (odontoid fracture) ﬁw?ﬁgﬁ@ spinal cord injury 6N
216

ABG room air : pH 7.28, PaCO, 64 mmHg, PaO, 40 mmHg, HCOz 28 mmol/L

2) Timasnuesa arterial blood gas (3 Aztkis)

Hypoxemia (wide A-a gradient) (1 mzwuw), hypercapnia (0.5 mzwuw), acute (0.5
Azwuw) respiratory acidosis (1 azkuu)

3) Gﬁﬁv@ﬂﬂazﬂmea%f—ﬁ%mﬁﬁﬁ?ﬁ@?ﬂgmwﬁﬁ’@ oxygen safurafion 1& 80% (1 Azwuw)

V/Q mismatch (0.5 mzeus), hypoventilation (0.5 Azkiiw)

mMse1u arferial blood gas Tremnuseu 3 Sumpusae
1. Oxygenation
. Ventilation
3. Acid-base disorder

Oxygenation

useil Pa0, room air = 40 mmHg wléfiu hypoxemia Fodiosmeialiin A-a
gradient Tusetiuauvonine Touduimana) PAO; - PaCO, ' Fsfruwn PAO, L&
270N alveolar gas equafion

PAO, = (FiO, x 713) - (PaCO./R) lew R = respiratory quotient TAUszaon

0.8
PAO, = (0.21 x 7130 - (64/0.8)
= 149.73 - 80
= 09.73
PAO; - Pa0; = 69.73 - 40
= 29.73 mmHg
dleewnAn normal A-a gradient eueny = 2.5 + (age/4)
= 2.5 + (36/4)
=25 +19
= 11.5 mmHg

eouuaglu wide A-a gradient

BN 14




Oxygenation ™ Approach to Hypoxemia

Hypoxemia
Normal A-a gradient Wide A-a gradient
& Low PiO2 © V/Q mismatch
&+ Alveolar hypoventilation & Shunt

£+ Diffusion abnormalities

Normal A-a gradient = 2.5 + (age/4)

| 7 w 0.3 x age

awev@ﬁgﬂuIﬂIéMWﬂﬁzj@w@e wide A-a gradienf @ V/Q mismafch (gileuazaau
Fuossion sl 100% oxygen) ?ﬁegﬁuegﬂgmwﬁﬁﬂ%%@;mmn pneumothorax (abnormal
ventilation, V) wagn1az shock (abnormal perfusion, Q)
unpilidede shunt lung shunt gianaclinousussdomslsi 100% oxygen
- Shunt Tuwugﬁummg)ﬁ@ﬁﬂﬂ LHEaN
1. Exfrapulmonary shunt siangfemsiewensanIwuenlae Anutesde infracardiac
shunt @ofiu right fo left shunt Tuseeu umnd 2 AléBauluudde tetralogy of
Fallot ?ﬁoeyﬂ'ammmawumazﬁm (cyanosis) F9a26159aNY hypoxemia
2. Infrapulmonary shunt wiangfemstienenaniwtules (alveoli) 989N taeeas
shuvesluloslifimenandau daetnslsafidndade acute respiratory distress
syndrome (ARDS) Foazl@Beusalulusredn SID 319 Respiratory system II

mef’ﬂaﬁ@ﬁe diffusion defect (diffusion abnormality) dlesansealsanfin
diffusion defect dinlu inferstitial lung disease Uszneudugilwdsulunififiu
diffusion defect gndl hypoxemia vaz@aNiNGINE dlosannvnizeenindome $r9meas
ool cardiac oufput (Q) WaTw GetiwmSierdeewasRiinundae velocity Fnazwan
wWasuiiu oxygen Foelu alveoli laiviu Fofieno hypoxemia

dlosannmmueny 3) Talgmumnnznalnmeadsinenddiunalnudnmwinu Tu@jﬂaa
Feidie PaCO; zjo?&ogﬁmm spinal cord injury Sorttunalnseefirinliae hypoxemia Tu
@ﬂaaﬁwﬁ%@ hypoventilation

Ventilation
PaCO, 64 mmHg w1nnd1 45 mmHg [gusaslls  hypoventilation 59

hypercapnia #se hypercarbia
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Fwueuanves hypoventilation Tu@jﬁamwﬁﬁ@ spinal cord injury szeugend C3
level ¥l diaphragm 71n91utlesndtuns Fl RR wae fidal volume aeas ™ minute
venfilation aeag "® PaCO, g9tu

Ventilation
PaCO2 (mmHg) Interpretation

< 35 (< 38) Hyperventilation, hypocapnia, hypocarbia

> 45 (> 43) Hypoventilation, hypercapnia, hypercarbia

PaCO: - CO; production If respiratory acidosis ..... hypoventilation
Alveolar ventilation If respiratory alkalosis .... hyperventilation

Alveolar ventilation = MV - dead space ventilation
=(Vr xRR) - (Vb x RR)

PaCO: = k x CO; production

alveolar ventilation
i K =0.863
) I(VX C_gzﬁlmc\‘/uictlg:“ Vr = Tidal volume
f( ; )((:o );cfdzc::ion) Vp = Dead space volume
= COg production "~ :
RR (VT - Vb) RR = Respiratory rate

=k x CO» production
RR x Vr (1 - (Vo/V7)

Acid-base disorder

Tyt pH 7.28 (< 7.35 Rgillu acidosis) sﬁﬁmaommqmo acidosis eialud1sAe
a1n PaCO; N@9 wse HCO; Nae " [umeihfi@an PaCO, ige Asllu respiratory
acidosis

Acid-base Disorder

pH
Acidosis <7.35
Alkalosis >7.45
S ;g%g':(%‘%oz) H* + HCOs & H2CO3 > CO2 + H,0
pH HCOs3 PaCO;
Me?abo!lc Il i 1
acidosis
Metabol_lc 1 1 1
alkalosis
Resplrat_ory i 1 1
acidosis
Resplrat?ry 1 1 1
alkalosis

dumedn primary disorder
&A1 Ao compensation
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ol respirafory acidosis giogmeialuinflu acute respirafory acidosis YEE)
chronic respiratory acidosis "™ a1 clinical setfing Gﬁuﬁﬁamwﬁ @:ﬁaﬁaﬁ@wmﬁmv[,aj
Fiu 48 v, Foflu acute respiratory acidosis " wneialUdngiloentlu single acid base
disorder w3e mixed acid base disorder legmafuaniAn HCO; fmazasiiu
(predicted HCO3)

Acid-base disorder

PaCO: HCOs pH

Acute respiratory Chronic

acidosis t10 T 10.08

Acute

nnA

Acute respiratory

alkalosis 110 12 10.08

Chronic respiratory T4
o 110 (13.5) 10.03

Chronic respiratory
alkalosis

10.02

110 L5 (10.017)

gas ABG wuluaw
Primary disorder

MNANUFUNUSYO9 acute respiratory acidosis azlédn PaCO, ¢ 10 mmHg
HCOs azia 1 mmol/L (57 1)

PaCO; = 60 mmHg Resiasn =60-40 = 20 mmHg "™ 98 HCOs i 2
mmol/L

AUNGves HCOs Ao 24 +/- 2 mmol/L "™ Predicted HCO3 = (24 + 2) +/- 2
= 26 +/- 2 mmol/L = 24-28 mmol/L

Tu@:mmwﬁm HCOs = 28 mmol/L assllu pure acute respiratory acidosis
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aoufi 2 WaeumamusalUilnlalaniny (20 mzbbuut)
aouft 2.1 (¢ Azuuw)
gy 55 1 Aldanun 3 ou Tligemeunansiutiie eeunateduthe fusn
paracetamol “wdemsliaeasthe ueldAeudi
Physical examination : BT 39 C, mildly pale, skin lesion as picture
Lymphatic system
. Right Anferior cervical lymph node 2 cm, movable, rubbery consistency
. Left posterior cervical lymph node 1.5 cm, movable, rubbery consistency
. Right and left axillary Iymph node 2 cm, movable, rubbery consistency
. Right inguinal lymph node 2 cm, movable, rubbery conszencg
{g#imsasaa peripheral blood smear wu cells tH68603193 1 UIULINGIFA

L/ YR | g

oAU aUstiOUuAIAn

ﬂm%wvaﬂTuwﬁaa$78u@@ prolonged fever, generalized superficial
lymphadenopatfhy, peTechlae numerous myelobalst "® Provisional diagnosis Tuw
{huseilde acute myeloid (myelobalstic) leukemia Benlogtiadn AML

1) TrrinmaUsy problem list solUiilimanz
ldnu 3 B mlva@@@uﬂmeaum@ GRUNAAULNY Tiugn paracetamol e
msliaeasthe welsFoudtu (1 Azbbuws)

Prolonged fever (0.5 mzwuw) for 3 months (0.5 Azkkii)

ANNMINEYeY prolonged fever @e msiiliGesetuunuiiu 3 duenst lewdels
NUENe (Uenuves chronic #wie prolonged vo9wkeiazenns Jsezely zoa Ll wetn.
QENERED) eﬁauglﬂ)

Mslyn  problem  list Godld  laTamusdludoodaudosmsmeudusssionn
paraceTamol %mumwuﬁm ez iUaemeUaUeEDeN  paracetamol 6 ﬂmezmmwu
wnmng % peinglsReny mim@uau@ommme@mosﬁum'—s'—mmv&@wmmmmmw WU Msd
{9asmdslé NSAIDs ‘m@ corticosteroid @W@@f\@iﬁ@sﬁuﬂamv@o maliganacy #%%e
autoimmune disease anmvw
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2) Trimausu problem list soluiilimans
Lymphatic system
. Right anferior cervical lymph node 2 cm, movable, rubbery consisfency
. Left posterior cervical lymph node 1.5 cm, movable, rubbery consistency
. Right and left axillary lymph node 2 cm, movable, rubbery consistency
: Right inguinal lymph node 2 cm, movable, rubbery consistency (1 zsisw)

Generalized (0.5 mzwuw) superficial lymphadenopathy (0.5 aztkuw)

ﬂﬁﬂﬂﬁ@”@emﬁmmmazw lymph node ""® @131 superficial Iymphadenopathy
#UWANUI  lymph node dummsoamaldloamandr  wndu lymph node  fu
thoracic cavity, abdominal cavity s l|ymphadenopathy s35u6n (Iﬂ?%@%m deep
lymphadenopathy)

dhingoudaunile T lymphaedema ?ﬁevﬁajgﬂé@e 2599 ﬁwﬁﬁgﬂé’@oﬁ@
lymphedema Forflumsuuves lymphatic vessels HeLtogan lymphatic obstruction
wuldlulseusie mandemaeidatenciontinuidesssn wazmeunsomsanased (radiation)

3) TrinmaUsy problem list siol Ut A
Skin lesion as picture (1 @zekuu)

Petechiae

Petechiae w"fluag@e?a@@@@ﬂt,gﬂep tie@an  thrombocytopenia Foru primary
homeostafic defect

hindeunneTuemey echymosis (31L606) Towudnifioan coagulopathy  #gslu
secondary hemostatic defect

Signs of Bleeding

Petechiae ™ Thrombocytopenia Echymosis = Coagulopathy

4) Truentotadifiondeaunafinulunm (1 Aztbiun)

Myeloblast
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ARANY e@u%aéwm@eﬁmgﬂjwLﬁ@gﬁ@@u,@o 3 nucleolus Yewaw @z nuclear
chromatin axdua léiiu myeloblast

dvindeounarumumeu promyelocyte %gﬂuﬁmauﬂﬁgmﬁ@a TIERERH
promyelocyfe azll azulophilic granule fewauan (granule Fwas) nucleolus Taidonan
1 myeloblast

%umem%ﬁﬂ Tanuanducioswen myeloblast e@@na1n  promyelocyte Tl
iflesann acute promyelocytic leukemia (APL) e BlUMISNENamIE hazmswennss]
Tsalagaialudnin acute myeloblastic leukemia (AML)

L

Acute promyelocytic leukemia

Acute monocytic leukemia Acute lymphoblastic leukemia

w20



aouft 2.2 (4 mzuuw)

weJoene 55 U To1MIU0ARTIRILIUNIUY uuny 2 dUend

Tﬁﬂ‘i_l‘i $21619 mumnmuia%@aemmu 10 U voueiilgSuendo amlodipine 10 mg/
day

Physical examination
Nervous sysfem Weakness of muscle when flexion in midsupinafion and
pronafion of elbow joint right exftremity
. Deep tendon reflex of wrist joint 3+ right extremity

afUsaUstiOusIAn

wm%wummm%m@@@ﬁnaogwwm Follu radicular pain (ﬂﬁmﬁlaﬁfﬁ refer
pain) & %@UOU@QQO‘W%J’)SHJWW% nerve roof (Iafﬁ‘ﬁ peripheral nerve)

ﬂmmm*@%mﬂmm flexion in mid supination and pronation @9 elbow joint 1
aﬂwmwo@ewummu@mm nEaniletide brachioradialis m. (mmJu biceps brachii m. ag
Fmif flexion T‘u,m supination) "™ Nerve roof %m%m%mumm brachioradialis m.
Towuan@s C6 nerve root

Nerve and Muscle Supplies of Commonly Tested Movements

Movement Muscle Nerve Root
Shoulder abduction Deltoid m. Axillary n. C5
Elbow flexion Biceps m. Musculocutaneous n. C5, C6
Brachioradialis m. Radial n. C6
Elbow extension Triceps m. Radial n. C7

Extensor carpi radialis

Wrist extension Posterior interosseous n. Ce
longus m.
Finger extension Extensor digitorum m. Posterior interosseous n. Ce
Finger flexion Flexor pollicis longus m. Anterior interosseous n. C8
(thumb)
Flexor dugitorum -
Anterior interosseous n. Ccs8
profundus (2nd, 31 digit)
Flexor dugitorum
. Ulnar n. C8
profundus (4t, 5t digit)
Finger abduction Dorsal interosseous m. Ulnar n. T1
Finger adduction Palmar interosseous m. Ulnar n. T1
Thumb abduction Abductor pollicis brevis Median n. T1

Mcleod'’s Clinical Examination, 14t edition
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Mams9a deep tendon reflex # wrist joint Deep Tendon Reflexes (DTR)
Jumsesaa brachioradialis reflex logazrimsimse
luun brachioradialis fendon %@g’)meéwu lateral o5 g ~o S8
side v®9 wrist joint Foudumamsaa C6 nerve roof , ,

Provisional diagnosis Tu@ﬂa%wﬁﬁ@ cervical L3-4 L, st
spondylosis Feifulsafitieainainuiies
(degenerative change) YoINTEQNLAT ligament Tu‘ﬁ'ﬁ
degenerative change fifetuazna C6 nerve root
3995U18 neck pain auffu radicular pain L6

&, cé

3

1) TrrinmaUsy problem list solUiilimanz
101 5U20A9519896b9UEN UV (1 AZbbiL)

Neck pain radiafe to right arm (0.5 mzeww) for 2 weeks (0.5 Azt

2) Trinmeusu problem list solUT ANy
m‘flummﬁuiaﬁ@qommu 10 T o dlgSusnie amlodipine 10 mg/day (1 Azkww)

History of hypertension (0.5 azwuw) for 10 years (0.5 Azbbisns)
3) Tﬁ%‘gy nerve root ﬁa‘?wm’%amwiu@:ﬂamwﬁ (1 Azbbuws)

Right (0.5 azwun) C6 nerve root (0.5 mzkisis)

ns@filu nerve root dlesueninefiinendamnsiudoiaue

windeunaruauceu median nerve wda9ITIFUAUIENIN9AII1 nerve root fiu
peripheral nerve "™ Median nerve «lw peripheral nerve ffi@an medial cord of
brachial plexus Fowfiaanuany nerve root IFausi

4) Q’ﬂgyﬁwﬁ%a’fl@wmﬁﬁﬁu%mm?@“zu forearm waz hand aINWeNSFNWNLNEAIN nerve
roof 69n&a13 (1 Azeku)

Lateral side of forearm (0.5 mzwuw), Lateral side of hand (0.5 Azskus)

Nsolilginaoucioss area Vo9 skin fvduslos nerve root eings azdiudn C6
nerve root vaus lateral side of forearm, hand (include thumb)
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Supraclavicular
nerve
Axillary nerve

Lateral cutaneous
nerve of arm

Medial cutaneous
nerve of arm

Medial cutaneous
nerve of forearm

Lateral cutaneous
nerve of forearm

\

A\ N Radial nerve
\ Ulnar nerve

\\ }+— Median nerve

XII thoracic nerve
Lateral cutaneous
nerve of thigh

Femoral branch of
genitofemoral nerve
llioinguinal nerve
Medial and intermediate
cutaneous nerve of thigh
Obturator nerve

Lateral cutaneous
nerve of calf
Saphenous nerve

Superficial peroneal nerve

Sural nerve
Deep peroneal nerve

Supraclavicular
nerve

Lateral cutaneous
nerve of arm

Axillary nerve
Posterior cutaneous
nerve of arm

Medial cutaneous
nerve of arm

Medial cutaneous
nerve of forearm
Posterior cutaneous
nerve of forearm
Lateral cutaneous

- Radial nerve
Ulnar nerve

Median nerve
Lumbar nerves
Sacral nerves

Obturator nerve

Posterior cutaneous
nerve of thigh
Lateral cutaneous
nerve of thigh
Lateral cutaneous
nerve of calf

Sural nerve

Saphenous nerve

Tibial and lateral
plantar nerves
Medial plantar nerve

@:eiwﬁ@ummmwmau

31 ¥ lateral 3 1/2 digit

BT UUT I 2B UIN LRI

628 median nerve 69N

atitdeudsduauszuing
nerve root taz peripheral

nerve

Cé Both shoulders

CS Outer side of arm

Cé Thumb, outer aspect of forearm
c7 Middle finger

Ccs Little finger

T1 Inner aspect of arm

T4 Nipple

T10 Navel

L1 llioinguinal area

L2 Front of upper thigh

L3 Front of lower thigh (medial thigh)
L4 Medial aspect of leg

LS Lateral aspect of leg

S1 Little toe

S2 Posterior aspect of thigh

S3 Medial aspect of buttock
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aouft 2.3 (¢ Azuuw)

nejvene 25 U engegss 10 duend a‘?@mﬁm?iuvﬁé?@%%au'—gmm Auelslaiseeldan
WU ¢ U

Physical examination : BT 372 C, PR 112/min, BP 120/80 (supine), BP
100/70 (upright), RR 20/min, dry lip, dry tongue, poor skin turgor, flat JVP

Blood chemisfry : BUN 25 mg/dL, Cr 1.6 mg/dL, Na 133 mmol/L, K 2.8
mmol/L, CI 90 mmol/L, HCOz 32 mmol/L

anUs1eUszOUdA

Provisional diagnosis Tuseiiae hyperemesis gravidarum (nvioogutss) nsoid
F19MYazdLay volume USununnanmsensagis
1. Infravascular volume depletion MeeFIasI9Mefinude postural (orthostatic)
hypotension, tachycardia, flat JVP
2. Interstitial volume depletion MeeFIasMefinude dry lip, dry tongue, poor
skin turgor

1) TrinmaUsy problem list solUiilimanz (0.5 Azbisws)
BP 120/80 (supine), BP 100/70 (upright)

Postural (orthostatic) hypotension

2) Wirinmeusu problem list siol U ANz (0.5 Azbbuu)
Dry lip, dry fongue, poor skin furgor, flat JVP

Signs of dehydration (hypovolemia)
3) Wiawa blood chemistry (2 mziui)

Azotemia (0.5 mztun), hyponatremia (0.5 azwuw), hypokalemia (0.5 aztuws),
metabolic alkalosis (0.5 aztuis)

Glomerular capillary
Afferent Efferent
arteriole Pac Toe arteriole

| Flat JVP " B Ny
Plasma volume ! Pec

|
110%
Linda S. Costanzo Physiology, 6t" ed



Azotemia lusieiiiiean infravascular volume depletion 1 hydrostatic
pressure agag Foriles glomerular filtration rafe (GFR) aoa9

Hyponatremia gﬁu@m%wﬁ tiean volume depletion Fedimsnszeiu ADH
PeNgNaN principal cell ﬁ’iﬁﬁm%@@mé’u free water anniu Ferlwiie hyponatremia
b Yyysredifiu true hyponatremia, hypovolemic hyponatremia

Hyponatremia (Na < 135 mmol/L)

>

¢ R/O pseudohyponat.
Na = Total body Na ~-§ . Hyperglycemia
Total body water Hypertriglyceridemia

Hyperproteinemia

True hyponatremia
(serum osmolarity < 280 mosmol/L)

|
| | :

Hypovolemia\ Euvolemia Hypervolemia

Serum osmolarity = 2Na + (BS/18) + (BUN/2.8)

wamIeTIaMeiosufiBnmanuenuiioundsudnde hypokalemia waz serum
HCOs as "™ & serum HCOs g9 & 2 awneuanse metabolic alkalosis thaw
respirafory acidosis ' gem’mﬁﬂwmzmem%ﬁﬂaﬁuezﬁamwﬁlﬂéﬁmf—smaaﬁ'wemgme
sruvvnalavBesrunUszamAdeund Felaiindu respirafory acidosis (Iajs‘immqlﬁﬁwéﬁﬁ
PaCO, @9) Uszneudugilwiinmsedeuy Feazlimewde H-* sonll Fauffudimanszdiu
aldosterone ¥hlWifie metabolic alkalosis ™ dstfa acid-base disorder luseiEsdiu
metabolic alkalosis

4) vannalnemuiieungives potassium Tu@:ﬁamwﬁ (1 Azbuwn)

Renal K+ |oss

de%wa@uum%wm@mw hypokalemia gﬁ@mﬂmﬁqua?f%l K eonlUanmseniaes
%t{lwﬁm@uﬁvﬁﬂgﬂé@e Flosann K Tu gastric juice ZUFuauttoan
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Hypokalemia ALAeaInmTe@ey ozualédan | ) )
WaNMINTZEU _RAAS azle  aldosterone wdseenuIaNmTL, 0oNaNsA
principal cell % K loss [Ume ROMK (renal outer medullary K channel)
mﬁ@%%aujhﬁtﬁeﬁ@ metfabolic alkalosis Fl serum HCOs 1nnw ™ 9inlsi urine
HCOs Jsidu = luminal anion  iaTu " il K secrefe senumng ROMK ann
YU

@9uu hypokalemia fNi@anniseauu a9ti@an renal potassium loss

Various Body Fluid Composition (mmol/L)

Sweat

Saliva

Stomach

Duodenum

lleum

Pancreas

Bile

Bailey and Love’s Short Practice in Surgery, 27t edition
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Pathophysiology in Vomiting

Vomiting = loss of gastric HCI = Loss of K from Gl tract

{ ' !

Loss of fixed H+ ECF volume contraction
|
[ l
T Angiotensin Il T Aldosterone
Paradixical
g aciduria l
1 Na-H* exchange i |
| TH+ secretion 1 K+ secretion
. New HCO3-
1 Filtered HCO3 reabsorption

reabsorption {

E ‘ ‘

Metabolic alkalosis Hypokalemia

Late Distal Tubule and Collecting Duct

Aldosterone +

4 Principal cell
Na+
\ENaC
4
Kalliuresis <+ ROMK +«— K+
t/E / Hyperaldosteronism
K+ Hypokalemia

Metabolic alkalosis
Paradoxical aciduria

i Alpha-intercalated cell

V H+ +—— ——> Na+
UrinepH «~——
< K+ New HCOz is
v " reabsorbed
Y H+ — K+ "
— HCOs-
Little K+ « Cl-v
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eoud 2.4 (¢ Azuuw)

Pigeny 43 U Jomesunueasuiwu 1 Falusriouulsonenuia  Faufudeonmsdn
eNEERN 61atN59 NUEILIUNINGEEN 2 19 WU 1 Wil ana1svestithe@eneituu .

Q’ﬁw@%mqﬁw Mar 1 ¥36 w20 U

Physical examinafion : Nervous system

Eye open response to pain, confusion, withdrawal motor response

Both eyes : extra-ocular movement - horizontal slow phase to the left,
horizontal fast phase to the right

POCT glucose 23 mg/dL

afUsaUstiOufIAn

@wmf—mm@ﬁ(’?}%"amﬁummf—s%'ﬂezuc;jﬁa%maﬁ ﬁmmqﬁu’fmvﬁﬂvﬁéﬁ@
1. Hypoglycemia deoanmazbenalwdeash ¥l¥ife Neuronal injury Rorilss
ATP aeas Fnl3ifie Na influx wasifie abnormal depolarization Flsi Ao
2. Wernicke’s encephalopathy tduntazmsuie vitamin Bl (thiamine deficiency)
Fl ATP aeme vnlwAeemsinld (5@%11’5@%%%@%@%%@% hippocampus)

1) Trimsusu problem list solUilsmans &y (1 Aztuwn)
Tomsunedsanuwys 1 faluerousnlsonsnuia $aufufionmadn enwiden eaunds
mméamwummz@m 2 419 wn 1 wn

Alterafion of consciousness for 1 hour (0.5 Azewu), generalized fonic clonic
seizure for 1 min (0.5 Azsbu)

NMTNUAFE ﬁau?%aﬁﬁ&o problem list «Ju alteration of consciousness &l
51 Glassgow coma scale enunaosietlostiuanuFuau (Lg@ieﬁ@omﬂﬁwmﬁumimu
AFoULlvizy Glassgow coma scale 6n9wn) )

snwoemain Toxm=nds ewdendne anwniziliFand) fonic seizure enuehe
MINTLENUDILIUIT  (58nd1  clonic  seizure JeTormatfunomesine  Fedeni

generalized tonic clonic seizure

2) ‘Zﬁﬁzy Glassgow coma scale Gﬁuogﬂamwﬁ (1.5 Aztbuw)

E2 (0.5 mztiun) V4 (0.5 aztun) M4 (0.5 azsbus)

M52y Glassgow coma scale (GCS) Tenud et

1 llumsdeenuihssisonmanaacmeszuulszanm

2. sxéuves GCS Aenune douTemstomsmsla ¥lsimsmelatnas dowalst minute
ventilation aeme ¥l PaCO, Ao (?umom‘éﬁﬂ Tilariotaemnalawas Hedosiae
wela 1o GCS < 8)
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MIUU %’eﬁaos:q GCS oingtbainuen

Glasgow Coma Scale (GCS)

V (verbal) M (motor)

Obeys commands

. Localizes to
Ruented painful stimuli
Spontaneous Confused Withdrawal
P conversation response
Response to Inappropriate Decorticate
speech words posture
Response to pain Incomprehensible Decerebrate
P P sounds posture
Nil Nil Nil

Qﬂamwﬁ Eye open response to pain (E2), confusion (V4), withdrawal motor
response (M4)

3) TrinmaUsy problem list siolUiilvimanz
Extra-ocular movement - horizonfal slow phase to the leff, horizontal fast

phase fo the right (0.5 Azt
Right nystagmus

NeEmnNgves nystagmus Tﬁﬁzy@nm fast phase tawe

s '

4) eflrgmeidlimsne thiamine "% Thiamine i‘u‘nm%ﬁﬁnmy@mev[;—ssﬁumﬁama
glucose (1 Pzbbiss)

Senudndulumsdn Kreb’s cycle (0.5 @zibuiL) wazils Kreb’s cycle éfiusiol
(0.5 Azibuu)

(%

Thiamine @e vitamin B1 ﬁuwm%ﬁﬁwﬁ@?u glucose metabolism NeAIE9

S0e
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Thiamine pyrophosphate (Thiamine PP) Tealy
penfose phosphate pathway T@mgﬁw’m@ﬁu
fransketolase @oazrinoruesodudu " wnde Bl
deficiency azrinles thiamine PP a6@9 dowalss
transketolase 911971%aNTU

Thiamine PP fu cofactor w89 pyruvate
dehydrogenase (PDH  complex) ¥iwmifitdew
pyruvate du acefyl CoA Folanadndulumsi
Kreb’s cycle

Thiamine PP #huiihAdaw  alpha-kefoglutarate
tu succinyl CoA Forils Kreb's cycle Snfiusioly

i 30

a Ribose 5-P

T Xylulose 5-P

sEoase Thiamine PP

Sedoheptulose 7-P

Glyceraldehyde 3-P

B Pyruvate
Pyruvate

Thiamine PP, }‘coz dehydrogenase

Acetyl CoA

Oxaloacetate Citrate
Isocitrate

!\Ealrate }\q co,

o-Ketoglutarate

Thiamine PP

a-Ketoglutarate
\ dehydrogenase ek
Succinate

\_}Succinyl CoA

Fumarate




eoud 2.5 (6 mzuuw) )
ey 70 U Fenmstheriessnniuin 2 Ju Useriestus Ulewmdszanm 20
Wi wdeaniuwnaly Hulszanm 5-6 asesoiu Y109NINUIU & U Taieneanan 2 5u
Physical examinafion : BP 160/100 mmHg, moderatfely pale, no jaundice
CBC : Hb 7.8 g/dL, WBC 6,500/mms, platelet 400,000/mm3
{&#irns@599 peripheral blood smear waz plain film abdomen wusnwmedo
RN

e L W% J N
- O ,
nY A0
U O~
N OO
‘._ \\../ e ‘\..\ -
A T ®)
PR ®c = ,-
¢! D ~ <O ¢
= \ e ¢
) A (f“‘
- s ) .‘\" o

afUsaUssiOuAIA

IMINeARUNveseiUae wiléifu intestinal obstruction (differential diagnosis
@5y e paralytic lieus) anwaematletiosslluwuu colicky pain )

Sl&7venaaan plain film abdomen @e colon (Fsvenwdiasions caecum,
ascending colon, transverse colon, descending colon) anwue peripheral blood
smear wdordeawasswiewan Aels iron deficiency anaemia

Ananumee clinic wazwamaasamstiesufisims wWldiu colorectal cancer

1) TrrinmaUsy problem list solUTilvimanz (1 Azebuws)
oNMIUIe7Ie9uNTuaN 2 U Uretiesdiue Uiewiudszan 20 W uavanduimney
U Puvszam 5-6 asesoTu

Colicky (0.5 mzwuw) abdominal pain for 2 days (0.5 @zskuiL)

2) Tirinmeusu problem list siol Uz (1 Aztbuw)
‘ﬁ@oq}ﬂmmu 4 5 lalanawan 2 Su

Constipation for 4 days (0.5 mzwus), obstipation for 2 days (0.5 azwun)

3) eﬁﬁmﬁmaﬂm@gsazmﬁ&@%ﬂ)@@Lﬁ@gﬁ@@ee@@?u@ﬂamwﬁ (1 Azuw) FueUFaUNU
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Microcyfic (0.5 azwun), hypochromic (0.5 mzkuu) RBC

Lzﬁ@wu@ﬂaamaﬁ@ Jeuaann peripheral blood smear fddAe yweves RBC
Tosdivoeiusiu small lymphocyte ugddy

Tu@ﬂa%w"ﬁ wneves RBC lowsaufvwerdnnit small Iymphocyte Hendn
microcyfic RBC waz RBC muézmggﬁ central pallor annnd1 1/3 ¥@9 RBC diameter
5891 hypochromic RBC

Colorectal cancer dinZiideeeenUdumitoss weillidoaeondussazaitin Hun
91 chronic blood loss %eﬁﬁﬁgﬁ@ﬂﬁqua?mmqmﬁﬂ BernlAemMFosmsze
hemoglobin aea9 Flfia iron deficiency anemia

4) an plain film abdominal X-ray Sl&uRTinmsvenashunfedaule (,mm%qfi@%”e
DudEeaustu (1 mzuuw)

Colon (0.5 Azwuis) Wlegannu hausiration (0.5 Azwuw)

Small Bowel Obstruction . ERELALT 5 Large Bowel Obstruction

‘ Vulvulae comitantes
B
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Reflection dadeusiuasn SIID 225 Applied preclinical knowledge Un1s@Enw 2562
f0Nn 2

moun 3
6l1ﬂ%@;3asiavluﬁmuﬁwmmmauﬁ 3.1
itlaeutly @18 45 U awwinousweT A fuum

2INFTAAY | m@%@oéimma‘[mmwm 6 Falug

ﬁsnmﬂﬂﬂ‘uu 6 talusrouslsenwsnuna &J‘LI’J%HﬁﬂJM@Wﬂﬁ'ﬁﬁ’a@%@;zg}%’mi@ﬁ@‘vm g9

m@%@egmuuusp wutszuose 20-30 wiri Tenmsuretiesillunne fiuen paracetamol

a3 ©IMSEIULNG mmmﬁimaﬂ,ﬂmmau @1maugﬁu@mw%ﬂum{ﬁ%ﬂaﬁg?a@@ﬂu
3 falueneusnlsonenung amaUlereclldtu L"J?JﬁJ@’]ﬂ’]‘iI‘Uﬁ@ %m’aﬁueﬂufwns? w

Uaﬁﬂﬂwwmma%mu Témrameriosus AU INUNDEILLTEY

CBC : Hb 749 g/dl_g WBC 34,000/mms, platelet 64,000/mm3

Blood chemisfry : BUN 36 mg/dL, Cr 2.9 mg/dL, Na 136 mmol/L, K 5.9 mmol/L,

Cl 90 mmol/L, HCO3 10 mmol/L

Liver tests : TB 6.2 mg/dL, DB 4.5 mg/dL, albumin 3.9 g/dL, globulin 3.0 g/dL,

AST 25 IU/L, ALT 29 1U/L, ALP 390 IU/L
Qﬁaﬁfﬁé‘%ﬂmesém@“i@mﬂ'—sewmma%@%fi@%ﬂmw

UsiGio6e :

1) wﬂa%ﬁmum%mw()Uuiﬁmiﬂmuézuga@@ae VorilgSumsSnun@ay fenofibrate

2) em:)‘aL@gvﬁ@%ummmmmmum@o@m@om@aﬂ I@ﬁumﬁmm@s@mmﬂ@@ﬂ bAZEINGI6)
L@W%@u{ﬂ%a‘“ﬁ\‘iﬂ)@@ﬂzﬁ%\? 2 49

U52361ATOUAS Immsﬁm‘fum'—s@umammmﬁufuuL@mﬂuwmg

Usz IO AZDUUN Imvﬁ@éﬁﬁméz@muﬁmmu@ﬂmu@mﬂ%Lm‘ma\a Tsivmembsten

Physical examination

Vital signs : BT 40.0 C, PR (as ECG), BP 120/55 mmHg, RR 32/min (with
accessory muscle use)

General appearance : Good consciousness, pale conjunctivae, icteric sclerae, no
edema, NO cyanosis

Skin : Skin lesion as picfure

CVS : JVP 3 cms above sternal angle, PMI at 5 ICS at left midclavicular line,
normal S1/S2, ho murmur

RS : Normal breath sound, no adventitious sound

Abdomen : Low midline surgical scar, tenderness below right costal margin, no
rebound fenderness, liver and spleen not palpable, normal bowel sound

Nervous system : Within normal limit
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OO LTI LR ATE TN

sihumatanwuwwngdéageIms right upper quadrant abdominal pain f@1n19
UaeTudusine dnléfu colicky pain $aafiuasiasismany jaundice ™ waee31WenS
dnweg#i common bile duct anwgves jaundice Aduly Ganniige me cholestatic

Jaunndice )
Lﬁ@omﬂ@:ﬁamwﬁﬂ%gjo WL F9AeTonaz
sepsis Foagdl mediator %awﬁ';ﬁumﬁﬂﬁzéuéiﬁgﬁ@
inflammation 3evil¥iie vasodilatation Tegamns
5¢6 arteriole 3evils diastolic blood pressure
a0a9 ™ inlAe wide pulse pressure

Provisional diagnosis btusialiAe acute
cholangitis  with sepsis %mmgzhu?mﬁﬁmm
common bile duct stone

WaveIMsLie  nausea/ vomiting  +ieaIN
mediafor 6199 ﬁﬂjg@juguémimﬁau
(chemotrigger zone) #see#i floor of 4
ventricle lag6inwirtonie neuroanatomy Ao area
postrema

Midbrain —

Pons —

Medulla —

Superior colliculus
Inferior colliculus

Superior peduncle
Middle peduncle

Area postrema

Tuberculum cuneatus
Tuberculum gracilis

UNIE SEpsis azFliAe endothelial injury ¥l tight junction wen@enaIN

FlansihSaeenuenmaserden e hypovolemia (FlhAe acute kidney injury ¥k
e hyperkalemia enuwn) Frwfiumaie  disseminated infravascular coagulation
(D1IC) FltAe fissue hypoperfusion Forlsi cell Uangmemneladiu  anaerobic
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respiraftion ﬁwezﬁ pyruvate Wavwdu lactate ?ﬁoﬁ’)ﬁtﬁeﬁ@ wide anion gap metabolic
acidosis

Tu acute cholangitis with sepsis A hypovolemia $3wfiu colicky pain %’@ﬁﬁﬁéﬁ
Msnsz6w sympathetic nervous system Forl¥ heart rafe 590N 16 nediddu
afrial fibrillation FotfieTuarn multiple ectopic foci ﬁ@gﬁu atrium wen SA node

@oufi 3.1 [Hrimsusy problem list GolUT ANz Y (15 Azbhuw)

1) 6 Falusrionunlsonenuna QZJ’%'JQ%Jt,%mﬁ@wmﬁm@%’@ﬁﬁmﬂmmw oM IUIeT 096U
Jue wutszas 20-30 wd Tenmsureriesstlunne fiuen paracetamol waa @1M6
Juting, tenderness below right costal margin, no rebound tenderness (1 agwww)

Colicky (0.5 mzsuws) right upper quadrant (RUQ) abdominal pain for 6 hours (0.5
AZLEUL)

Uszdufiand@e cosusndumtisresmstietios deouen charracter v09msUa6
oo (luswilde colicky pain Tetsuandle hollow viscus obstruction Ao
peristalsis) glosuonsreizkiavoImsUIarios "™ gzezaaives colicky pain @wv[,ajﬁﬂﬁzy
winfuszaznanfivietiesass

msf abdominal pain w@@@ﬁaalajm@uau@e@i@ paracetamol Taganudfiudosi
@awlu  problem  list  mszenuanwyesmMsiie  colicky pain azldmpuduesso
paracetamol egwaa tws1r colicky pain sH@an obstruction glairinmandly
obstruction w&a colicky pain fasluwmely

2) Icteric sclerae
Liver tests : TB 6.2 mg/dL, DB 4.5 mg/dL, albumin 3.9 g/dL, globulin 3.0 g/dL,
AST 25 IU/L, ALT 29 1U/L, ALP 390 IU/L (2 mzteu)

Cholestatic (1 azkuws) jaundice (1 Azbbisis)

MU liver fests meﬁ
Abnormal excretfion : Direct hyperbilirubinemia
Normal synthetic function (normal albumin, globulin)
Normal hepatocellular function (normal AST, ALT)
Increase alkaline phosphatase (ALP)

AL

Direct hyperbilirubinemia + increase ALP = cholesfatic jaundice (enaileiu
obstructive juundice 1§ Jofiasandnumenionatinguéae)

= g// . [<] . . . % e o [<2 £% = .

o619 problem list su cholestafic jaundice w&? laigianudfiudieadon direct
hypobilirubinemia 3n "™ g1z cholestatic jaundice fide direct hyperbilirubinemia

Cholestatic jaundice TusneiiiAearn acute cholangitis ?ﬁoa'f’ausﬁmggﬁ@mﬂ CBD
stone
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3) 3 Falusriouanlaswenina ematlerioskidiu L%M“J@wmiv[,%gjo wuadwdunne BT
40.0 C (1 Pzbbuw)

Fever with chill (0.5 mzwuw) for 3 hours (0.5 mzibuwt)

IﬂJﬂ@ WU IFU Tﬁf@’m fever with chill #5eas Tﬁf acute fever with chill wWeXein

mﬂwmumﬂmmuﬂvﬁ@
nsdiiilldoseni@es  abdominal pain w169y problem list 3N wWszE9
abdominal pain @gﬁu problem list 49 1 thao

4) Tonmamauldondeu oduwdusnsinwinly LifideeUu (1 Azbeuwn)

Nausea and vomiting (0.5 mzewws) for 6 hours (0.5 Azkkisis)

Tosungmaaauldon@en snfuownsfitudnlu (Widesun 3olddeenenenuula

:nmmgumumﬂmﬁ%ﬂumvﬁﬂmmvﬁa‘zu problem list
mnenduwliugen Wrd hematemesis (IﬁJ@@%JuﬁJﬁJétﬁfﬂﬂ’) bloody vomiting T

ms6r9 problem list)

5) PR as ECG (Tﬁcﬁhmm heart rafe 62g) (2 Aztiuu)
Atrial fibrillation (1 Azeuw), 170/min (1 Azwuw)

e s B b B e RS

B
1 2 3 4 S 6

o >

anwue EKG Gﬁuwmmwu %muv[,@m RR interval Immmw,aa bAEAINNFTIVDY
QRS complex Blaiwihiudne FoBundn fotal irregularites Faafulaiananan |dermfg P

wave @Foraw " iy atrial fibrillation
Tumiu‘u rate v@9 afrial fibrillation ”"* @)@emmmwﬁmw 1 ga9ten = 0.04
U, 1 %@@T‘Mm 3 S ge9tan = 0.20 Jwn, Gt 1 U Fownu S %@@T‘mm
‘Z%mm'—suu 6 UM A1NA6 AI‘U@@ B asl@rioune 17 QRS complex
Gotin 1 wift = 60 Fud av[,@mmm 17 x 10 = 170 QRS complex = HR 170/

min
6) BP 120/55 mmHg (0.5 mztkisis)

Wide pulse pressure
wihh 36



onaausy diastolic hypotension with wide pulse pressure 16 walsigansn
@uu hypotension with wide pulse pressure T mw e hypotension @338 mean
arterial pressure (MAP) < 65 mmHg " WMAP Tusned = DBP +1/3 (pulse pressure)
= 55 + (1/3)(120-55) = 55 + (65/3) = 76.66 mmHg Foazeo problem list 1w
hypotension &
7) RR 32/min (with accessory muscle use)
Blood chemistry : Na 136 mmol/L, K 5.9 mmol/L, Cl 90 mmol/L, HCOz 10 mmol/
L (2 ezobuwt)

Dyspnea (0.5 Azuws), Hyperkalemia (0.5 mzwuis), metabolic acidosis (0.5 mzsuis),
wide anion gap (0.5 Azkkikis)

Tachypnea ATinsly accessory muscles 5nd1 dyspnea " Tunsdiimsasaa
$19MeMeTEUU respiratory systern Un@ nadititiearn Kussmaul breathing @etfieann
severe metabolic acidosis
ANUEOUNEIY®Y blood chemistry
1. Hyperkalemia
2. Low HCOs; Feeatfi@ain metabolic acidosis #de respiratory alkalosis Al
weichilu respirafory alkalosis eaFaziliu normal anion gap letiudediosrinms
AW anion gap Tu@ﬂamwﬁ

3. Anion gap = Na - (Cl + HCOs) = 136 - (90 + 10) = 136-100 = 36 «lu wide
anion gap Gotiu low HCOs Tu@jﬁ'amwﬁ%’ogﬁ@am metabolic acidosis

8) Blood chemistry : BUN 36 mg/dL, Cr 2.9 mg/dL (0.5 mzsuw)
Acute kidney injury

meﬁgﬁamﬁu cholangitis with sepsis mal¥@ndn acute kidney injury asdelé
@nd1 azofemia s5w6en Foenaslu acute kidney injury e chronic kidney disease

9) Pale conjunctivae
CBC : Hb 7.9 g/dL, WBC 34,000/mm?, platelet 64,000/mm?3 (2 Azt

Bicytopenia (1 mswuw), leukocyfosis (1 Azisun)

@ﬂa%wﬁéﬁ leukocyfosis  (WBC > 11,000/mm?) @33wu  anemia 331U
thrombocyfopenia Fomanand@eusauléi bicytopenia

WU 37



10) t@jﬁaaié%umﬁﬁqd’aLﬁuiﬁmv[maﬁ’usfm?a@@go Your Tl GSuMSNEnéae fenofibrate,
skin lesion as picture (2 Azwbuw)

History of dyslipidemia (1 azkuw) with eruptive xanthoma (1 Azskww)

Snwoizves  skin lesion ilédu eruptive xanthoma @eUsuesFoniaz
hypertriglyceridemia

avindeunauAuaey xanthelasma ?ﬁeeﬁuéwmauﬁiﬂgﬂé@e We1e Xanthelasma ag
WUR upper eyelid FoUsuanonae hypercholesterolemia

Examples of Skin Signs in Dyslipidemia

CLINICAL
DERMATOLOGY

Hypercholesterolemia

Xanthelasma Tendinous xanthoma

Hypertriglyceridemia

Tuberous xanthoma

Eruptive xanthoma

11) e;J:ﬂ'Ja%Jm%JvLé”v%'ﬂ_lﬂﬁ%‘ﬁaﬁf%mtﬂugﬁ@o@ﬂw@emqﬂ Iéf%’ﬂ_lmﬁ&héf@a@wm@gﬂ@@ﬂ bbAZEI 616
riethliwarselioaniuris 2 e, low midline surgical scar (1 AzkbLw)

S/P total abdominal hysterectomny (0.5 azwun) with bilateral salpingo-
oohorectomy (0.5 Aszwuw) wseseu S/P TAH/BSO

ahindeuLneTIEmeU  Uterectomy Iﬂémwﬁomiéf@m@gﬂaaﬂ L:flu@‘imauﬁv(,ajgﬂ
éo9 doal¥Anin hysterectom

@131 ovariectomy vﬁaﬁéwmyﬁemiﬁ@%@vﬁqj@@ﬂ Lﬁuﬁwm@uﬁzﬂgﬂﬁ@o doal¥Aini
oophorectomy
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@oufi 3.2 anfeyameudi 3.1 wazdeyadlvisioly Tmousmmusialuilldmousonalilala
ANY (5 Azkun)

1) TrinmaUsy problem list solUiilvimans aa
Abnormal blood smear and coagulogram (2 azkbisi)

Microangiopathic haemolytic anemia (1 mzsuu) with coagulopathy (prolonged PT)
(1 Azteuwn)

anwmz peripheral blood smear wutdevaoamesensuarwouuin (shisfocyte)
%eﬁ@mﬂmﬁ'ﬁLﬁ@sﬁ@@La@mg@m’m%a@@eﬁ@@?{ﬁwﬁ'@vﬁajt%em keiA91  shistocyte  lu
Snumsves RBC wolsllidmfiazionsndiodiu problem list lunsdidivisrs problem list ifiu
microangiopathic hemolytic anemia ( = MAHA blood pic’rgre)

Fuuguesmatiia  MAHA  blood picture Tuseiide DIC (disseminated
infravascular coagulation) Forfeann acute cholangitis with sepsis
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Pathophysiology of DIC (Disseminated Intravascular Coagulation)

Massive tissue

Endothelial

destruction Sepsis injury
Throbycytopenia > Rel of tissue <—| l
factor

Prolor]ge.d aPTT, PT Platelet

Hypofibrinogenemia aggregation
Widespread <_|
microvascular

‘ thrombosis
Activation of plasmin +

Microangiopathic . Vascular

hemolytic anemia

occlusion

: . Consumption of
Fibrinolysis cﬁgﬁ:ﬁm%’:ést;fs Isch:;mt;h:sue clotting factors
+ 9 LLL and platelets
Fibrin split products
Inhibition of thrombin, platelet — 5 Bleeding

aggregation, and fibrin polymerization

ANNNEUNGve9 coagulogram Tusnedl @0 prologed PT wel PTT Uné "™ &)
iflevann factor VII & half life g’uzj@ SortuwdloTmsly coagulation factor V[,va,sja'wm@fz@sp
Bony aufieanufieungisie factor VI fou Feviliiia prolonged PT

Tumsd@au problem list axduui coagulopathy atnaidenlaild dosdeuindu
prolonged PT, prolonged PTT %59 prolonged PT/PTT

2) TussenganuieUndves neutrophils Tut@jﬁamwﬁ whounalnmaieanuieuns (1
ATLHUL)

Vacuolization (0.5 mzuit) sfie@an phago-lysosome fusion (0.5 aztuw)

ANUEEUNENWURD neutrophil  fiwuAe vacuole o cytoplasm  3andn
vacuolization Fatfi@ainms fusion fiuves phagosome (annssuIums phagocytosis Tu
MaauUAuite) wag lysosome Fomnaluazd enzymes goydouaniasy
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Arterial blood gas (room air) : pH 7.24, PaCO, 30 mmHg, PaO, 95 mmHg, HCOs 10
mmol/L

3) TWiouwazuatia arterial blood gas (2 Azbkuis)

No hypoxemia (0.5 mzwuis), hyperventilation (0.5 mzsuw), metabolic acidosis (0.5

Azkt) With respirafory acidosis (0.5 azkus)

Jumpumssu arterial blood gas

1. Oxygenation - Tuseil Pa0, a5 mmHg (room air) fonlaid hypoxemia "™ Jg
Iajﬁmmfomﬂué)’@aﬁwmy A-a gradient

2. Venfilation : lusweil PacO, 30 mmHg (< 35 mmHg) R[ewUawadu

hyperventilation #%@ hypocapnia #se hypocarbia )
3. Acid-base disorder : WM primary acid-base disorder fiou "® Tused
pH 724 (< 7.35) wae9dnstlu acidosis FogivosnmealUinluseiiiu metabolic

acidosis %% respiratory acidosis
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Acid-base Disorder

pH
Acidosis <7.35
Alkalncis > 7 48”8
dalEEe: :8%9%%02) H* + HCOs & H2C03 > CO2 + H,0
pH HCO3 PaCO:
Metabolic
acidosis ¢ - !
Metabolic
alkalosis t ! T
Resplrat_ory i 1 1
acidosis
Respiratory
alkalosis t ¢ !

funefn primary disorder
&6 A compensation

Tusesdt oH 1w acidosis A3 serum HCOs 61 (HCOs = 10 mmol/L, < 22 mmol/

L) 39 metabolic acidosis

drosrinmameialuindiu pure metabolic acidosis #3ed respirafory disorder
1628 " Go9rinMaAIUIN predicted PaCO2

Gotiu predicted PaCO, = (1.5 x HCO3) + 8 +/- 2

Predicted PaCO, = (1.5 x 10) + 8 +/-2 = 23 +/- 2 mmol/L

Acid-base Disorder : Compensation aas ABG vf]u'lﬂmu
Primary disorder

pH HCOs PaCO:
Metabolic l
e I Il = (1.5 x HCO3) +
acidosis 8 42
Metabolic T
. t T = (0.7 x HCO3) +
alkalosis 20 + 2
Respiratory
acidosis ¢ T f
Respiratory
alkalosis t ¢ |
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azeiudy PaCO;, Tu@ﬂamwﬁ = 30 mmHg ?ﬁogj@fpw predicted PaCO, @‘T@ﬁfu@
Ugasdl respirafory acidosis soueae deonnlusnedormsifietuwdani 48 vu. @
@@U‘ﬁ'amgﬁzﬁw@e acid-base disorder @@ metabolic acidosis with acute respirafory
acidosis

wnekingeumaudn metabolic acidosis with compensated respirafory alkalosis
AeeUWULTITNGU metabolic acidosis aghaidian kiléuuese metabolic acidosis with
respirafory alkalosis Fauflu combine acid-base disorder

@:ﬂagﬁﬁ metabolic acidosis MsmelaEafieain Kussmaul breathing F9 H* az
I‘Uﬂ'—::@fu DRG (dorsal respiratory group § medulla) FoazaeduanmlUfi phrenic
nerve fAluidas diaphragm

Peripheral Central Lung stretch Muscle and
chemoreceptors chemoreceptors receptors joint receptors
Dl co[
Afferent
CN X
CNIX
CNX
@ ©
Gpromnacnananeansansan
(DRG)

Apneustic ey | INSPIRATORY CENTER Pneumotaxic
center center
Phrenic
nerve I® g
Efferent .
Kussmaul breathing
Diaphragm |
CENTRAL CHEMORECEPTORS
Capillary CO, + H0 HxCO3 H*+ HCO3~ / Blood-brain
/‘[ barrier
Inspiratory
Central ®
Medulla CO; chemoreceptors | === ?g;té;
@“ @1
P €O, + H0 H,COs H* + HCOg™ N Brain-CSF
arrier

weinmsvnalaguy Kussmaul breathing U azdioold diaphragm tkaz accessory
muscles 2819311 Tu‘ﬁaj@qfqmmxLﬁ@m'ﬁ@'@uﬁwaeﬂﬁmeﬁ@mmﬁ (respiratory muscles
fatigue) %’@ﬁﬁ?ﬁsﬁ@ respirafory acidosis eaun ?mm‘ﬁ'mm@w@e metabolic acidosis
ﬁ%‘]’e%m’v[,é%”umiegﬁvﬁv o pH ehaslusn FlsiAe acidosis gume’%ﬁﬁ%ﬂ
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aoufi ¢ WmeusmmuselUilslalanu (20 Azbiumn)

aoufl 4.1 (¢ mzwuw) )

Meeny 57 U Uszanns 2 eeurieu Fufenmadumiennaeenuse Sull 1 Falue
Aouanlzonening Tormasduniinenuiue msenanetinonialuduwiuinaduly saufud
M IHIoLAN

ECG 12 leads WUANWMLEILTA

\L\/WW‘WMMM“MW LR g SN J/\Yr_«\ﬁl(/‘:\,r A\AY\J\‘i/ “\/J'/-\\.A

| VR i v

\‘/““"'/ A A A L er o ,”pd'rm'«»vwv
u M V2 I Vs

1,-/\JVMJVW N WY O N Y /\,\“/\L\(\W L\l-'/\‘w/‘f" BUA Bl Ee i

T/‘W‘./“va'/v«i/vwwwMJ/M‘.»%!,/MJ/\AN/W'V’UWM‘WWM'

afUsUszeUdAn

mﬁtf'fmwiwﬂLayuwé’usfu@:ﬁwﬁwﬁ, dnléiu acute coronary syndrome oiEu
270 narrowing v89 coronary artery a1n afherosclerosis (plague) %@ﬁﬁ?ﬁ@jﬂ’am’f&u
winennaNeeNKs9 Glaukiledl acute plague change gaulums expose fissue factor
azN3zeiu  plafelet aggregation (primary hemostasis) way coagulation cascade
(secondary hemostasis) ¥l coronary artery a66iuetN9526157 ForlAemsiiu
UIBNEIY VWA
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Adventitia

Ischemic Heart Disease etime

NORMAL

Atherosclerosis 1

Adventitia
Media
2\ —Intima

- FIXED CORONARY \
- . OBSTRUCTION ini
Stable angina W OBSTRUCTION =
Atherosclerotic plaque
Occlusion > 70% develop angina l

Platelet
aggregate

Healing

PLAQUE DISRUPTION SEVERE FIXED CORONARY
OBSTRUCTION

; . N l_l (Chronic ischemic heart disease)
Acute plaque change - 1 |

Thrombus

Thrombus

Acute coronary syndrome
: Unstable angina

: Subendocardial MI 5

- MURAL THROMBUS OCCLUSIVE

& Transmural MI WITH VARIABLE THROMBUS

- H OBSTRUCTION/? EMBOLI Acute ti | dial
- Cardlac SUdden death (Unstable angina, or acute (i;:::tiroar? z:n:tzgdrenr{g?:thl)a

subendocardial myocardial
infarction or sudden death)

16 ACUTE CORONARY SYNDROMES

1) TrrinmaUsy problem list solUiilimanz
Uszanm 2 weeunen Bulenmatauntnennaieentss (0.5 Azkuu)

Chest pain on exertion for 2 months

guinseuLeTEeey  dyspnea on  exertion Folumeeuniie mzgiaiEu
withen (chest pain) Lail@wilon (dyspnea)

2) Trrinmausy problem list solUiilmanz aa
1 Halusrouanlsowsnuna  Tormadumienuiue  assnansutitendaludiuwvudng
druly FrusuTionmawidonan (15 mzbuw)

Chest pain (0.5 mzuw), radiate to medial size of arm (0.5 azeuw) with
diaphoresis (0.5 azwuwu) for 1 hour
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maUrenasTonmad lléwindu refer pain thelay T‘ﬁmm pain radiafe I‘U%‘Z@ i

nsfitigilogay radiate vﬁﬂ%@ugwwﬁw@mezu (medial side of arm) Foulowfie cardiac
pain mu?wu (T2-T4) %m'gvﬂﬂgwumg@wueﬁu @Uoﬂavﬁﬂgﬂ@v[,@QWﬂ

1.
2.

UPPVSVeS Nerve roof azd1aly T1, T2 Foaz @%J‘Y}@)%L‘Vi‘u,@ medial side of arm
Tusummocu@o peripheral nerve ag ﬁov[,ﬁ% mTercos’robrachnal nerve (branch of 12
spmal nerve) #9ay s[UFonsioriu medial cutaneous nerve of arm ﬂfea)wa%m
66U Mmedial side of arm

wideeen (diaphoresis) tA@annmanszéiu sympathetic nervous system

— Supraclavicular
o \?R

Pain interpreted as
originating in distribution

Upper lateral of somatic sensory nerves
cutaneous nerve
of arm
Intercostobrachial ()
Lower lateral nerve Upper lateral cutaneous N
cutaneous nerve nerve of arm A
of arm Medial cutaneous Posterior cutaneous \
Latersl nerve of arm nerve of arm -
cutaneous nerve -
of forearm Posterior cutaneous

Medial cutaneous nerve of forearm

nerve of forearm
Lateral cutaneous

A Vi ral
nerve of forearm iscera
sensory nerve
Posterior cutaneous branch o8 R

Palmar cutaneous branch |\ Superficial branch of Y) 0

Somatic
sensory nerve

Superficial branch
of radial nerve
radial nerve
Palmar cutaneous
branch of
median nerve

A Anterior surface B Posterior surface
Patient perceives

diffuse pain in
T1-4 dermatomes

Cc

3) %a@@g?a@@ﬁ;ﬁaﬁ?J‘w%n%ﬁmw?uo}jﬁamwﬁﬁ@%a@@L?ﬂ@@T@ wioumaea (2 Azwuu)

Left anterior descending a. (1 mewuw) shosanwyu ST elevation (0.5 mztuw) o
lead V1-V4 (0.5 mzibuwt)

MU EKG Tuwﬂaa%ﬂoﬂ% acute coronary sgndrome Az619u@9eNU EKG lead

mammmauea@@g@mﬂu IﬁJ@?‘ﬁSJ@OV[,azU@’]QJ EKG lead N@eNw twszay m?vsmmﬂama
V[,mm‘wszuu

WU 46



970 EKG leads Aduans vx1efe coronary artery tdula

Put It All Together

1 M - v ye

Except in Lead aVR

N EKG Tulang @:ﬂamwﬁwu ST elevation (J point aggendn isoelectric
line) 7 lead V1-V4 Fomsoriu anteroseptal (anterior) wall Rovaeodneduidon leff
anferior descending arfery (LAD) "™ Provisional diagnosis Gﬁu@:ﬂamwﬁﬁ@ acute
anferoseptal wall myocardial infarction
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aouft 4.2 (4 Azuuw)

ey 45 U flsaUsydreiame chronic hepatitis B infection Silanwu 3 u Uae
fioonae) Hoo FaFuasan 1 u

Physical examination : BP 120/55 mmHg, flapping tremor positive

Abdomen : Softf, generalize abdominal fenderness, no rebound tenderness,
liver not palpable, spleen 2 FB below left cosftal margin, fluid thrill positive,
shiffing dullness positive

Blood chemistry : BUN 5 mg/dL, Cr 11 mg/dL, Na 135 mmol/L, K 2.6
mmol/L, Cl 100 mmol/L, HCOsz 25 mmol/L

oAU aUstiOufIAn

@:ﬁaaﬁwﬁméw alterafion of consciousness Tuey
Uaelsaciu Saufumsesaa flapping tremor positive @9
Aete hepafic encephalopathy mm‘f’{zj@

mfiﬁ@:ﬁg%wﬁaﬁ splenomegaly Tu@’ﬁazﬂim(ﬁu
dlogannifie porfal hypertension (portal vein = splenic
V. + superior mesenteric v.) ifeifielsaciuBese ok ,

Feolu portal system  wilugiosiulaé ForliAe back
pressure WA splenic vein Forldeadoludng il
T (splenomegaly)

M3e5ANWU  generalize abdominal fenderness v[,ajmﬂﬁmzy@ﬁm;ﬁuﬁi@@ﬁ@eﬁ
Leuu@yﬁﬁwm%amw%é weleiaesgteseawy fluid thrill waz shifting dullness wa¥e9d)
ety peritoneal cavity Usumann ( = ascites) e dlo ascites Tmsdiode 1w
peritoneum onvau BaNd peritonitis Tﬁ provisional diagnosis +lu sponfaneous
bacterial peritonitis (‘—s@t%gueﬁu'—ma%m SIID 320 Gastrointestinal and hepatobiliary
system 1I)

Wowie hepatic encephalopathy SnRegautumsncurneuldacas Sund liver
failure %ﬁﬁﬁﬁi)ﬁ%mﬁﬁ@%uﬁé’u Raldanas

1) TrinmaUsy problem list solUiilvimans aa
Liver not palpable, spleen 2 FB below left costal margin, fluid thrill positive,
shifting dullness positive (1 Azt

Splenomegaly (0.5 mziuis), ascites (0.5 Azwius)
2) Flapping tremor Tuqyﬂ'gmw‘ﬁ Lﬁ@gﬁ@ommﬂmmq?@ (1 Pzbeuwn)

Hepatic encephalopathy
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Palpation + Percussion -
Ascites

----------- Fluid thrill

Shifting dullness

3) Gﬁﬁ}”sema&Jammmam\aﬁ@wg}ﬁ@mm@@ﬁ wionvenawie (1 Aztuw)
Blood chemistry : BUN 5 mg/dL, Cr 1.1 mg/dL

Low BUN (0.5 azwuw) te9and urea cycle defect (0.5 i)

Tu@ﬁw liver failure as o "% .
F1l Urea cycle fevulils low .
urea cycle (alu mitochondria
waz cytoplasm) Hunszuaums
defoxification v@9 NH; " Goriu
&ieseiilidn BUN (Blood urea
nitrogen) eMndung (< 7 mg/
dL)
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4) anutieUNEvey potassium gﬁm%@aﬁumﬁ?ﬁﬂu@:ﬂa%J'ﬁwﬁ@%mvﬁﬁ (1 Azbbuws)

NHs Eﬁugﬁ@@qﬁu (0.5 Azebun) thosarnwiie deamination ¥e9 glutamine g (0.5
AZHUL)

Hypokalemia ﬁw?ﬁtfﬁ@ deamination (v@1 amino group @enaIN amino acid) Tu
61LbUUIYR9 proximal tubule FALG NHs oonunsnntu Feludiloy liver failure guas
Waw NHs il urea [daome 39908 NHs Aolwdon ‘ﬁﬁ?ﬁ@@ mhepaﬂc encephalopathy
( = hypokalemia o hepatic encephalopathy guuseunniu)

Renal Excretion of NH4+

Proximal tubular cell Na"'
K+
— Na+ — Na+
New HCOgz- is reabsorbed
H+ &— HCOs ——p HCO3"
‘ =il
Ketoglutarate e
VoL
/ e |f]
NHs3 NHs + H+ «<— NHa* Glutamate ;/' i
o
¥
Hypokalemia +:\
i Glutamine
Deposit (NHs) in
NHg+ --oooeeeee P> Reabsorb by NKCC2 =r==e=reee P medullary interstitium
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%@\9@’1&3 35 9 o Fneaw 2. ey TemamiouarumiinTediuay FuasudsarniuUs
wld 1 falus

Physical examination : PR (as ECG), BP 90/60 mmHg

Tears from both eyes, drooling of saliva, increase bowel sound

ofUsuUszOUA AL
gUralowiduwnuasns sonlUrinw udemniufionmafiveiis parasympathetic

hyperstimulation (= cholinergic excess) agAails organophosphate poisoning %o
carbamate poisoning (‘5@(%%]%?%‘5’185‘11’] SIID 315) eengnatdlu anticholinesterase

P QRS T P P QRS T P P QRS T

1) TrrinmaUsy problem list solUiilimanz
PR as ECG (Tﬁ%’wmw‘hmm heart rafte 6ng) (2 Azbuy)

AV block (1 mziuw), HR 37.5/min (@@Jimo 35-40) (1 Azthuw)

2) TrinmeUsu problem list solUT ANy
Tears from both eyes, drooling of saliva (1 Azskw)

Lacrimation (0.5 mzwun), (hyper) salivation (0.5 azkww)

aNuMeve9 EKG Tu@ﬁ'gmwﬁ WU P wave 2 6 enudng QRS 1 6 wnldiu AV
block (second degree AV block) Tafl$ sinus rhythm

Musms HR legsiuan QRS complex aufy QRS complex (i@%JﬁﬁﬁﬁfMﬂﬂ R
wave aufe R wave) 1§ 8 ﬂ'f@oeﬁwy' > Fyi HR = 300/8 = 37.5/min

3) Tuarive autonomic ganglion A wSeuesuefiliiaas (1 Azwuw)

Otic ganglion (0.5 AzkLw) B9 parofid gland (0.5 Azt
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Jotlginadoumnautioarwauinn muézm&i@)@u pferygopalatine ganglion (A)

Giova9asnedN pterygopalatine ganglion @guiﬁ pterygopalafine fossa
welannlandtlsys  autonomic  ganglion Pl identify Iﬂé@sﬁu
pterygopalafine fossa Ls@i@%ﬁu infrafemporal fossa ?ﬁogﬂuﬁagv@o
ofic ganglion FoazlUiano parotid gland (DINUULESS
pferygopalafine ganglion swanswaes ofic ganglion)

Zygomatic Nasal nerves
Zygomaticotemporal Pharyngeal nerve Orbital branches Sphenopalatine foramen

Zygomatic nerve Foramen rotundum

Infra-orbital nerve Pterygoid canal

Zygomaticofacial

Infra-orbital

Lesser palatine Pterygopalatine

ganglion

Soft palate
P Palatovaginal canal

Greater palatine Posterior superior Pharyngeal nerve
Posterior superior alveolar alveolar Palatine nerves
Anterior superior alveolar Middle superior alveolar Ganglionic branches
A B
Otic ganglion (medial to [V3]) Lesser petrosal nerve [IX]

Auriculotemporal nerve

Top of parotid gland

> Petrotympanic fissure

Lingual nerve

Auriculotemporal nerve
Chorda tympani nerve from [VII]

Tongue Lingual nerve

Submandibular ganglion

Sublingual gland
Preganglionic parasympathetic fibers
from glossopharyngeal nerve [IX]

-------------- Postganglionic parasympathetic fibers
from otic ganglion

Preganglionic parasympathetic fibers
from facial nerve [VII]

Submandibular gland | e Postganglionic parasympathetic fibers
from submandibular ganglion

Mylohyoid
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UeI610LbEI%
Physical examination
Cranial nerves : Pfosis both eyes, pupil 2.5 mm in diameter, both react to light
: Can’t smile bilaterally, can’t close eye bilaferally

Motor : Hypotonia, DTR 2+ all, plantar reflex : flexor response both

Brachioradialis m. 5/5 5/5 Tibialis anterior m. 5/5 5/5
Wrist flexor m. 5/5 5/5 Tibialis posterior m. 5/5 5/5
Wrist extensor m. 5/5 5/5 Peroneus longus m. 5/5 5/5
Finger abductfion m. 5/5 5/5 Peroneus brevis m. 5/5 5/5
Finger adducfion m. 5/5 5/5 Iliopsoas m. 3/5 3/5
Opposifion m. 5/5 5/5 Quadriceps m. 2/5 3/5
Deltoid m. 3/5 2/5 Adductor m. 2/5 3/5
Biceps m. 4/5 4/5 Gluteus medius m. 3/5 3/5
Triceps m. 3/5 2/5 Biceps femoris m. 4/5 3/5

Sensory system : No impairment of sensafion
a -3 o
anUs U5 LOUAIALY

@:ﬁagﬁwaﬁimm‘sé@mm ®52259Muny  proximal muscle weakness Fowflu
lower motor neuron type (DTR 2+, plantar reflex - flexor response both) Towdid
@'m%?@'@w,uﬁ%)'mﬂ'vﬂ%ﬂéwL,‘ﬁ@%m (Bouusstaotinandordin) saudulaidl  sensory
involvement 3sdadosealsn?i neuromusclular junction

Provisional diagnosis ‘Zu@ﬂamwﬁﬁ@ myasthenia gravis (leEeulungalu Ga
Y995183%) SIID 213)
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1) TrinmaUsy problem list solUiilsmans aa
Abnormal eye examination as picture (1 Aztuw)

Left lateral rectus palsy

NN Qﬁbw@o{ﬂém%wvﬂévﬁajzj@ 39619 problem list fu left lateral rectus
palsy ( = leftf C.N. VI palsy, left abducens nerve palsy)
uu%%mLﬁa‘uﬁ"‘um‘wémmoﬁtucﬁﬂoaﬁié%uﬂWiﬁﬁaﬁat;‘fJu right lateral rectus palsy

Aldgoulund

2) TrrimaUsy problem list solUiilimanz
Can’t smile bilaferally, can’t close eye bilaterally (1 Azwu)

Facial diplegia (0.5 azwuw), lower motor neuron type (0.5 Azt

ATV problem list +llu facial diplegia onali@ndn bilateral facial palsy %%

bilateral facial weakness

Facial Palsy

Loss of frontal
wrinkling

Bell's phenomenon

Loss of
nasolabial fold

Mouth deviates
to normal side

Facial nerve lesion
(Bell's palsy)

LMN

Nucleus of facial
nerve (cranial
nerve VII)

Lesion in
facial nerve

Facial diplegia

Preserved function
in upper face

Loss of
nasolabial fold

Mouth deviates
to normal side

Supranuclear lesion

Supranuclear
lesion

UMN




3) TrinmaUsy problem list siolUTilvimanz aa
Abnormal motfor system examination (1 Az

Quadriparesis (generalized motor weakness) (0.5 @zsbuts), proximal muscle
weakness (0.5 Agkus)

4) Wirinmeusu problem list soluiilimans eaaﬂﬁu@ﬂdm:ﬂwﬁﬁ@ﬁiﬁ@eﬁuu%wm?@

Y9952uUUTEA N
Fnsoumsolusasteazfaofiu (1 Aztbuw)

Fatigability (0.5 @zeuws), neuromuscular junction (0.5 Azkus)

Motor Weakness (LMN Lesion)

Proximal muscle

Distal muscle Proximal muscle

Weakness

weakness weakness weakness
Ptosis May be present Often present May be present
LGl Absent May be present May be present

WEELGERTS

Normal (In severe

DTR Decrease Normal _
case : Decrease)

Impairment

Normal Normal
(In some case)

Sensation

Fatigability Absent Present Absent
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Lesion at Neuromuscular Junction

Neuroanatomy

‘ Cranial nerves and

motor system Reflexes Sensation Coordination

&
i\ ,’

Muscle fatigue Normal Normal Normal

Fatigability ***

ahindeuLnesIemeu ponfine lesion, medullary lesion ?&ae@ucﬁmauﬁvﬁﬁgﬂé@e
ewmz@mmwﬂﬂﬁ@wmﬁega@w@e upper mofor neuron lesion wifd1az@saald cranial
nerve involement fieny

Téuiudlumoufidoundasn msfiaxdlu brain stem lesion divstsznouludn
cranial nerve palsy (LMN) + long tract sign "™ gsdumnnifiu mofor weakness 39
ciovstlu Upper mofor neuron lesion dlosanifiowensaning corficospinal fract

Tﬂdwzﬁﬁna&hﬂsﬁﬁmﬁﬁmaJ
solFdulendlu uA.w. fie 8 Fauaunsn
w%@uﬁazwwﬂuqua’ssﬂslumfsﬁﬂualwﬁ’uﬂ 3 galy
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mouh 4.5 (4 Aztiun)
wjoeney 65 T flseszdnghadie chronic kidney

. o Ly
disease Tifloufineradousnumanaudese lovuan 1 7 1 ,
Sumsitasedu CA thyroid wwndlévhmstinciasions
Foudoon(u

ndoeingold 1 Su Q’ﬁam‘]mmseﬁmwu T&¥ims
B399 sLAaeulnIve9 vocal cord WUSNYMEEILEaS

Blood chemisfry : BUN 56 mg/dL, Cr 6.7 mg/dL, Na 134 mmol/L, K 5.6
mmol/L, ClI 100 mmol/L, HCO3 16 mmol/L

afUsaUssiOuAIAY

naotireiateslessusauaeen (S/P  thyroidectomy) elrauionmstdaowuu
(dysphonia) dlogann right vocal cord Taideeusiu sReilaeannsei thyroidectomy
‘ﬁﬂ%ﬁgﬁ@ injury ele right recurrent laryngeal nerve "® ¢iirdouciosnsuin thyroid
gland @gﬁﬂé‘%@ﬁu recurrent laryngeal nerve

Left vocal cord palsy Right vocal cord palsy

1) TrrinmaUsy problem list solUiilmanz
C wdenndald 1 Su APt TR IR Tgrmamsramsteaenlinves vocal cord
NUANHULEITEI (2 AbbLL)

S/P thyroidectomny for 1 day (1 @swuw), right vocal cord paralysis/ palsy
(1 Azbbuw)
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(] Qs

udlandluie 1) azf@aunadrnasede gurdevidesi@iauin S/P ’rhgroudec’romg
iosan ’rhgrmdec’romg danauduwusiu recurren’r laryngeal nerve injury "® gl

ﬂ@UWﬁW@inb@%uﬁ)’]u’JuﬁJ’]ﬂ

2) w%n%ﬁmw@e@:mmwﬁaﬁ@?iuﬁLﬁumzmmﬁﬂﬂ@ (1 Azbbuw)
Right (0.5 mzesuns) recurrent laryngeal nerve (0.5 azku)
3) ulszanmineATinenBamundesuaaidoalo (0.5 mzebuL)

Right (0.5 mzteun) subclavian artery (0.5 azkuw)

Gl?)O‘i'w‘U‘U’)O‘U@O recurrent Iargngeal nerve 68 LW M@QWﬂJﬂﬂJ‘W%ﬁﬂ‘lﬁﬂ@%tﬂ@

vocal cord palsg warduRusHuAINTe 3) % ForReaiooriu embryonic origin

Development of Pharyngeal Arches Artery :
Recurrent Laryngeal Nerve Relation

Right vagus
nerve

Left vagus

nerve Right vagus
nerve

Left common
carotid artery

Esophagus

4th laryngeal nerve =
s
Sth Pharyngeal Trachea

Right and left
recurrent
laryngeal
nerves

arch arteries

Left recurrent
vyasrint laryngeal nerve

Degenerated distal Ductus arteriosus
half of 6th pharyngeal

arch artery )
Dorsal aorta Esophagus

. External B
+ carotid artery

= Rt recurrent laryngeal n.
= 0 RE. subclavian a.

Right recurrent ““\
laryngeal nerve

Right subclavian artery

Ligamentum

«wn  Lt. recurrent laryngeal n.

= Ductus arteriosus

Descending aorta

Aortic arch aneurysm,
LA enlargement
© Hoarseness of voice
© Lt. vocal cord

paralysis 20 Ligamentum arteriosum

4) 6952l unmeasured anion Tosnnninundfiesune plasma HCOs- @‘i’)?u@ﬂ’m
5794 (0.5 Azhuw)

HPO42- 5@ phosphoric acid
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Blood chemisfry : BUN 56 mg/dL, Cr 6.7 mg/dL, Na 134 mmol/L, K 5.6
mmol/L, CI 100 mmol/L, HCOs; 16 mmol/L

wﬁa%wﬁmummmamweﬂu chronic kidney disease (CKD) mT%VLmeﬁ@vﬁ@
RIORN s &Jmmwum serum HCO3 (m ms%mm&fmmamamwaJeJ@Uﬂ@)mo‘U@@ A9
AzL16 AN metabolic acidosis annndAazdu respiratory alkalosis
Wowu metabolic acidosis T%mm%mmm anion gap = Na - (Cl + HCOs) =

13¢ - (100 + 16) = 134 - 116 = 18 mmol/L Fesflu wide anion gap

I@Luuﬂwiaﬂumauﬂa@ugsaaaw anion ﬂa‘uswaa‘u wmmmﬁwmeﬂ:}u@@mw anion
fode K+, H* Foflu cation (Uszquan)

Mepude eladl GFR fAaeas madu HPOs2- aeas Tawflu unmeasured anion
RANRAY (anion gap = unmeasured anion - unmeasured catfion)

al

Renal Excretion of Titratable Acid (H2POg’)

Alpha-intercalated cell

Na+

Filtered — K+

H P042'
H¢ + HCOy e New HCO5- s
: reabsorbed
: e
E H2CO3 —— CI'
: | ca
= CO2 + H20
\4 , -
H-POs is excreted ¢ GFR > 20 (25) mL/min : normal AG metabolic acidosis

o GFR < 20 (25) mL/min : wide AG metabolic acidosis
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