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Patient Data: case 1

O Age: T4y/0

o Gender: female

©  Date of arriving ER: 2011/XX/XX, 08:13

0 Chief complaint: Jj5 B 3Kz2 B8 E, B 2T
o E4M6V5

o T/P/R 35.1/78/20, BP 80/48, SpO, 99%

O Triage: 1

What do you want to ask?

What do you want to ¢

What's your orders?

.

heck? ._ i,_'.._
A y ‘
e

Bedside echo

0 Pericardial effusion

Echogenic pericardial

effusion, suspect
\lklllu\\lIMHL‘I"HH

RV collapse

0 No AAA flap




CXR Laboratory data

CBC/DC/Plt PT/PTT/D-dimer

Hb 123 PT 11.0 BUN 19
Het 37.9 INR 1.04 Cre 12
MCV 87.9 APTT 235 GOT 445
WBC 5.1 D-dimer 1489.1 Na 140
Seg 35 K 3.6
Lymp 58 CK 85
Ple 144 CK-MB 26
Trop-1 0.027

Aorta CT Result of Aorta CT

© Type A intra-mural hematoma with pericardial effusion

History Past history
o Chief complaint: sudden onset of left chest pain O Allergy: NKA
) Stabbling sensation > Hypertension
0 With cold sweating © No DM

O No CAD




Physical examination

[mpression

> Consciousness: clear O 1/0 aortic dissection

© Head and neck: supple

) Chest: Clear BS

> Abdomen: soft

O Extremity: free, cold

Question!? [nitial orders (08:23)
01 Aortic dissectioni& B A AMI with cardiogenic 0 N/S 500 ml IV st 0 F/S(382)
shock# AT RE 2 —F&? shock

© N/S 60 ml/hr 0 % BP

01 1L fluid resuscitation is Fluid resuscitation in Left: 63/57

enough? AMI with shock?! O CXR, EKG Right: 82/60
= (DO El o Aorta CT with/without
PT/PTT, d-dimer contrast
1 Panel I, enzyme o {# pRBC 6U, FFP 12U
0 Bedside echo 0 O, N/C 34 L/min
orders Operation finding
o 08:50 © Some fresh blood clot in the pericardial cavity, blood
Consult CVS pressure increased after pericardium was opened
O el © No intima tearing was found at ascending aorta, fresh
O 08:57 blood clot in the false lumen

hn{& pRBC 6U, Plt 24U, Cryo 12U

Sent pt to OR on call
Admit to S003 after OP

False lumen was just located at ascending aorta, not
extending to aortic arch




Clinical course

) Day 1: emergent operation

0 Day 2: extubation

© Day 3: transferred to the general ward
0 Day 4: rehabilitation program

O Day 14: discharge

Patient Data: case 2

O Age: 63y/0
0 Gender: male
o Date of arriving ER: 2011/XX/XX, 14:33

O Chief complaint: iR B K52 A TEHEEEREIEE
it F

O E4M6V5
O T/P/R 36.8/81/16, BP 94/55, SpO, 92%

O Triage: 1

What do you want to check?

What's your orders? i
L ]

-

FAST

O Lung sliding (+), no lung point
© No pleural fluid

) Heart contractility: well, no pericardial fluid, no IVC
collapse

© No ascites in Morrison pouch or splenorenal space
© No obvious laceration in liver, spleen or kidneys

00 Left peritoneal hematoma, /o0 small bowel injury




Pitfall in FAST

CXR

Het

Laboratory data

Hb 12.7 PT 11.0 BUN 13 pH 7.420
36.7 INR 1.04 Cre 1.2 pCO2 387
85.7 APTT  24.6 GOT 37 pO2 35
9.0 Na 139 BE 1
54.6 K 3.4 HCO3 251
373 Amylas 64 SO2 69%

e

240 Lactate  29.9

Repeat bedside echo

O Right paracolic area ascites

O Left abdominal hematoma, no increase in size

Chest and abdominal CT




Result of CT

0 Spleen laceration with active bleeding

History

Chief complaint: abdominal blunt injury, then cold
sweating, dizziness, near syncope

Bub iR AHRITE
No HI

Past history

O Allergy: NKA
© No DM
© No CAD

Physical examination

Consciousness: clear

Head and neck: no midline tenderness, pale, cold
sweating

Chest: clear BS

) Abdomen: left side swealling

Pelvis: nil

Extremity: nil

[mpression

©  Abdominal blunt injury

/0 internal bleeding

[nitial order (14:34)

Warm N/S 1000ml IV 0 FAST
challenge, then 120 ml/hr

CXR, ECG
CBC/DC/Plt
0 Chest and abdominal CT
PT/PTT without contrast
Panel I O BB trauma blue
VBG (G3)

Lactate




Orders

0 15:27
##: repeat FAST
Transamin 1 g IV st

fi5s pRBC 8U, FFP 12U,
Plt 24U

On critical
Consult GS

N/S warm 500 ml IV
challenge

Orders

m15:40 o 18
Sign angiography permit RSI:
Arrange angiography © succinylcholine 40 mg
IV st
0 16:03, loss of cons of p’t © Etomidate ¥ Amp IV
BEE) trauma red ot
JeEERABI pRBC CXR (p)
8U On trauma kit
#IEH 52 pRBC 8U Pre-op
DC angiography Send p’t to OR on call
On endot+ MV

Operation finding

0 Spleen laceration
©  Blood loss: 5500 ml

© Splenectomy was performed

Clinical course

©  Day 2: massive blood from the drain tube, the level of
Hb decreased

Emergent operation: small vessel bleeding, 3000 ml of
ascites and blood clot were lost

O Day 3: fever, CXR: bilateral pneumonia with pleural
effusion, Tazocin was used

) Day 10: transferred to the general ward

© Day 11: no fever, the condition was stable

©  Day 21: still admitted

Discussion
Shock

" Comes ot e ey e o Voeme |
Hemarrhagie shodk

Classification of shock

imic septic shock

Traurnatic e
Gattrolntestinal Central m‘mmmnrk
Body cavi
¥ mi:r Dvug overdose
Gastrointestinal losses Prabierss That Beguire immediat {Rrfied from Dbstruction |
Debydration from insensible losses w
Third-space sequestration from inflammation Pulmanary emoolism
Castes That b Pemp Fusctien by e L
ither Infusisn the Cause
o Fump Valvular dysfunction
e b Acute thrombasis of prasthetic valve

Coranary artery thrombosis

Arterial hypatersion with hypoxemia
Cardiemyopathy

Acute myocardiits

Chronic diseasss of heart muscle (kchemic, diabetic,

infitrative. endocrinologic. congenital)

Cardiac thyshm disturbances

Atrial fibrillation with rapid ventricular response

Ventricular tachycardia

Supraventricular tachycardia
Hypodynamic septic shock
Overdase of negative inotropic drug

Bata-blocker

Calcium channel amagonist overdose

+ Structural cardiac damage

Traumatic (e.g. flail méral valve)
WVentriculoseptal rupture
Pagillary rmuscle rupture

Critical aortic stenosis

‘Congenizal heart defects in newbom (e.g. dosure of
patent ductus arter with critical i i

Critical idiopathic subsortic stenosis [hypertraphic
obstructive cardiomyspathy)

Cemalar Psens Thit Requin{ gt tansrer]

Carbon monoxide

Methemoglobinemia

Hydrogen sulfide
Cyanide
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Specific causes

©  Hemorrhagic shock
) Septic shock

o Cardiogenic shock

Hemorrhagic shock

© Blood loss
PRAN, cardiac contraction\, vasoconstrictionh
DBPAN, PPV
Ventricular filling¥, SBPW

Blood flow to noncritical organsW, so lactic acidfh

O Acidemia
Blood pH may not alter

Base deficit: decrease BEFORE the change of blood pH
and BP

© Normal: >-2 mEq/L

© In hemorrhage: <-2

Hemorrhagic shock

© Brainstem chemoreceptors = RRAN, Paco, W

™ Blood loss > 1/3 of total blood volume, then:
Hypotension: BP< 90-100 mmHg
Activate the hypothalamic-pituitary-adrenomedullary
axis
© Release of stress hormones
o Glycogenolysis, lipolysis, mild hypokalemia
0 Arterial lactate >4 mmol/L (36 mg/dl), Paco, <35 mmHg,

blood sugar 150-170 mg/dl, K 3.5-3.7 mEq/L

Septic shock

©  Relative hypovolemia

Venous capacitancef, capillary leak
) Cardiovascular depression

© Induction of systemic inflammation
TNEFE-0, IL-13, NO
Cause:
0 Heart injury
© Lung injury: ARDS, V/Q mismatch, pneumonia

Cardiogenic shock

O >40% of myocardium necrosis

Ischemia, inflammation, toxins, immune...

) Heart echo: severe LV dysfunction




Clinical features of shock

Il appearance or altered mental status

Heart rate >100 beats/min

Respiratory rate >20 breaths/min or Paco; <32 mm Hg
Arterial base deficit <-4 mEqg/L or lactate >4 mM/L
Urine output <0.5 mL/kg/hr

Arterial hypotension >20 minutes duration

4 criteria should be met

¢ SBP< 100 mmHg: mortalityA\
* HR/SBP ratio > 0.8

¢ U/O: normal (>1 ml/kg/hr), reduced (0.5-1 ml/kg/hr), severely reduced (<0.5

ml/kg/hr), obs at least 30 min
Arterial lactate >4 mmol/L (36 mg/dl), base deficit <-4 mEq/L

Definitions and
criteria for the
common shock =

e (S085)

Systeosic befamumatary Bripasie Symde
Twa of mare of the leln«a:

5/rmin or Paoe 32 mm Hg
4. Whilke biacd cell count >12.000/mm’, <4000, ot
>10% band neutrcphilla

Severe Sepi
5&5 with suspected or confirmed infection and associated

may include presence of Lot acidesia. oliguria, o slered
mental status

an w-h tutpacted or confirmed infection with

shock should still be diagnased dmp-nw\mmpy I\a\
nermalized blood pressure

Hemarthags shask

Sephe Hersorrheope

Suspected blsading with pulte <100 baate/min, noemal

mm rate. nosmal biood pressure. and normal base
X

Memarhage with Mypaperfusien
Suspectad blesding with bate deficit <-4 mEq/L or
persistent pulse >100 beats/min

Hemarmhagic Shock
Suspexted bleeding with at lewst four criteria lsted in
B 4-2

Cardiopenic Shack
(Careior Fadure

Clinical evidence of impained forward flow of the heart,
Inchuding presence of dyspaea. tachycardia, pulmonary

Cardiogerse Shack
Carciac fallum pls four criterda licted in Box 43

Management
guideline

Pr\:wlde immediate contral of hemorrhage, when possible
for long bone fractures, direct pressure)
infusion of isotonic crystalloid solution

poar organ Derﬁlsloﬂ and 30-minute
n packed

With suspected central nervous spriem trauma or Glasgow
Coma Scale score <8, immediate PREC transfusion may
b preferable as initial resuscitation fluid

Trear colncident dysrhythmias (e.q. atrial fibrillation with
synchronized cardioversion)

Cardiagenic shack
increased work of oy

and positive end-expiratory pressure [PEEF) fw
pulmonary edema

Begin vasopressar or inotropic supgar; norepinephine
0.5 pgdmin) and dobutamine (5 pgkgdmin) are
commaon empirical agents

Seek to reverse the insult le.g. initiate thrombolysis,

Consider i ic balloon pumg far
refractory shaodk

Septic Shock

Ensure adequate cxygenation; remaove work of breathing

Administer 20 mLfkg of crystalloid or 5 mLikg of collold,
and tirrate infusion 1o adequare central venous pressure
and urine output

Begin antimi the ttempt surgical deainag
diébridement

Begin PREC infusion for hemoglobin < 8 g/dL

If volume restoration fails to IW olgan permslor\.
begin vasop support;

ine, infused at 5-15 o

noeepinephrine, infused at 0.5 pg/min

Management of shock

O Lactate clearance index

W10% in 2 hours

Resuscitation should continued until lactete <2 mM/L

(18 mg/dl)

© Mixed venous oxygensaturation (Svo,)

The balance between O2 delivery and consumption
Goal: 65% (i.e. CI 2.5-3.5 L/min/m?)

Need pulmonary artery catheter; could use Scvo,
(central venous oxygen saturation)

Early goal-

Suppienenal axygen =
encotmehaal intubation and
machanical ventiiation

directed therapy s

Sedation, pacalysis
(i Imubated],

<B men Hy Caystaliokd

Cotokl
812 mm Hg
<85 mm H9_ [ Unsonctve
=50 mm Hg agents
<80 mm Hg
F Teanahusion :
Sov0s 0% | ot med collmunit ST
hematocrt 3%
. 0%
L rnshrogic
agents
Gioals
Ho -
Yes
Fosphal

admigsin

For septic shock

) Antibiotics!

0 Septic shock without an obvious focus: penicillin/f-
lactamase inhibitor + aminoglycoside + vancomycin

) Refractory septic shock:

Norepinephrine: more potent; 0.5-30 pg/min

© May add Dobutamine to increase cardiac output

0 APBE: 4mg/4ml/amp, 4 Amp+250ml D5W, run 0.5-30

ml/hr

Dopamine: for inadequate systolic heart function; 5-20

pg/kg/min

0 APE: 400mg in D5W 250 ml bag, run 0.19-0.75

ml/kg/hr




For cardiogenic shock

o For intubation: use etomidate and ketamine

) To improve myocardial contractility:
SBP <70 mmHg with shock: Norepinephrine
SBP >70 mmHg with shock: Dopamine
SBP >70 mmHg without shock: Dobutamine

Conclusion

KEY CONCEPTS

® Circulatory shock can occur with normal arterial blood
pressure, and not all patients with arterial hypotension
have circulatory shock

B A base deficit more negative than —4 mEq/L or a serum

lactate > 4.0 mmol/L indicates the presence of

widespread circulatory insufficiency in suspected

shock.

Urine output is a reliable index of vital ergan perfusion

in patients with suspected shock.

Il patients with tachycardia, a worsening base deficit,

and low urine output should be diagnosed with

circulatory shock.

Use of defined physiologic endpoints to measure

systemic perfusion during resuscitation (quantitative

resuscitation) is a valuable approach to optimal

resuscitation in ED patients with shock.

¢ History taking is VERY important!

thanks




